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(57) Abstract: A device for positioning and lifting 
a marine stnicune, particularly a platform deck, with 
the use of a U-shaped lifting vessel (1). The device 
has at least two adjustable lifting firames ( 12, 12), each 
able to incline towards the middle of the docking area. 
Each of the lifting frames (12) consists of an upper 
horizontal lifting beam (13), preferably situated on a 
level above the top of the lifting vessel (1). The near- 
vertical part of the lifting frame (16) is connected to 
the lifting beam ( 1 3) in die upper end and in the lower 
end hinged (2 1 ) to the lifting vessel (1). The near-hor- 
izontal part of the lifting frame ( 1 S) is in one end con« 
nected to the lifting beam (13) and in the other end 
adjustably connected to the lifting vessel (1). 
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Device for positioning and lifting a marine structure, particularly a 
platform deck. 

The present invention is related to a device for positioning and lifting a ma- 
rine structure, particularly a platfomi deck, with the help of a lifting vessel. 

In connection with offshore activities such as gas and oil exploitation it is 
usual to install platforms on the field. These platfomis often consist of large 
and heavy platform substructures fixed to the seabed. Such a platform sub- 
stracture is normally a so-called "jacket'", which is a steel truss structure. On 
top of for example a jacket it is usual to place a platform deck, which is used 
in connection with drilling and production. The deck also often includes liv- 
ing quarters. 

To transport and install the jacket and the platfomi deck described above, 
for example barges have been used to transport the jacket and platform deck 
out to the field, and large crane vessels have been used to install the plat- 
form on the field. 

Heavy lift vessels using ballast to vary their draft have also been used to 
transport and install platforms offshore. 

There are today a great number of offshore platforms installed to exploit oil 
and gas. When the oil and/or gas reservoirs are fully exploited the life span 
of the platform is usually over and it would in most cases be appropriate to 
remove the platform. 

Some platforms are already removed, and removal of platforms will con- 
tinue at an increasing pace the coming years. 

The traditional way of removing platforms is to use large ocean going lifting 
cranes. The platform needs to be very thoroughly prepared prior to removal, 
and it must be cut into smaller parts since even the largest lifting crane ves- 
sels have limited lifting capacity. The same goes for the platform substruc- 
ture (the jacket). 

These operations are time consuming and costly, not only because the lifting 
cranes are large, expensive and need a large crew, but also because cutting a 
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platform to smaller pieces in open sea is a very complicated task. It is also a 
risky operation. 

The new technology, as described in this application, can be described as 
"single lift technology", and will reduce the costs considerably. It will also 
make the operations less risky than present alternatives. Within the category 
"single lift technology'' there are three other concepts that the applicant is 
aware of at the moment: 

"Offshore Shuttle" is a vessel planned built as a frame work structure. The 
vessel has a significant length and the lifting of for example a platform deck 
is based on crossbeams spanning across the stmcture. 

"Master Marine" is developing a U-shaped semi submersible with deck- 
structure connecting the top of columns. Lifting is based on load transfer to 
the deck-structure. 

"Versatruss" is a concept involving two separate barges each supporting its 
own lifting frame. By pulling the barges together after positioning the lifting 
frames beneath the lifting points on the platform deck, the lifting of the deck 
can be performed. This method has already been used to remove small plat- 
form decks in calm waters. 

One object of the present invention is to accomplish a removal operation of 
a platform in a fast and cost effective manner without cutting either the deck 
or the jacket into smaller parts. The removal operation shall be performed in 
a safe way where the safety of the operators is accomplished in the best pos- 
sible way. 

Another object of the present invention is that the lifting and handling 
equipment is as flexible as possible and that it can be easily adjusted to fit 
different sized platform decks. Further the equipment shall be able to lift and 
handle jackets of different sizes. In accordance with the invention the device 
is intended to be used together with a vessel, a so-called Multi Purpose Unit, 
MPU, which also can transport e.g. the platform deck to shore, and then 
transfer the deck to a barge or a pier suitable to the vessel. 

Another object of the device is that it also shall be able to be used for instal- 
lation of platforms, which basically is the reverse of removal. The device 
should furthermore be applicable for a range of purposes where a large lift- 
ing capacity is required. 
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The objects described above is achieved according to the invention by a de- 
vice for positioning and lifting a marine structure, particularly a platform 
deck, within the docking area of a lifting vessel recognised by 
having at least two adjustable lifting frames, each able to incline towards the 
middle of the docking area. Each of the lifting frames consists of an upper 
horizontal lifting beam, preferably situated on a level above the top of the 
lifting vessel. The near-vertical part of the lifting frame is connected to the 
lifting beam in the upper end and in the lower end hinged to the lifting ves- 
sel. The near-horizontal part of the lifting frame is in one end connected to 
the lifting beam and in the other end connected to the lifting vessel by a 
guide rail and an adjustable lock bolt. 

Preferred embodiments of the device is described in the claims 2 to 9. 



The present invention is described below by means of embodiments and 
with references to the figures, where: 

Fig. la shows a lifting vessel employed together with the device according 
to the present invention. 

Fig. lb shows the lifting vessel according to the present invention. 

Fig. 2 shows the lifting vessel positioned around a jacket with a platform 
deck. 

Fig. 3 shows a steel tubular rotation beam for lifting and rotating a jacket 
structure. 

Fig. 4 shows a device for lifting and rotating a jacket structure for installa- 
tion or removal. 



Fig. 5a-5c show the vessel in connection with lifting and rotating a jacket 
structure where a special "cradle" is used. 

Fig. 6 shows the device of the present invention in the form of lifting frames 
for lifting of preferably a platform deck. 

Fig- 7 shows hydraulic jacks for operating the lifting frame, situated between 
the lifting vessel and the inclined legs of the lifting frame and the figure also 
shows the steel tubular beam for lifting and rotation/removal of a jacket 
stmcture. 
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Fig. 8 shows a hydraulic lock bolt system for locking of the lifting frame in 
a certain position to a guide rail connected to the lifting vessel. 

Fig. 9 shows one first alternative for a connection between the lifting frame 
and the jacket structure for removal of a platform deck. 

Fig. 10a and 10b show a second altemative for a connection between the 
lifting frame and the jacket structure for removal of a platform deck. 

Fig. 11a and lib show a third altemative for a connection between the lift- 
ing frame and the jacket stmcture for removal of a platform deck. 

Fig. 12, 13, 14 and 15 show step by step the operation sequence for removal 
of a platform deck with the help of the lifting vessel, and 

Fig. 16, 17, 18, 19 and 20 show step by step the operation sequence for re- 
moval of a jacket structure with the help of the lifting vessel. 

The device according to the present invention will now be described with 
reference to the figures, especially fig. la and 2, 

The device according to the present invention will now be described in con- 
nection with a lifting vessel protected through the Norwegian patent applica- 
tion no. 99 2759 held by the applicant of the present invention. The device 
according to the present invention is therefore described in connection with 
this lifting vessel, however it shall be noted that the device can be applied 
with other vessels and other equipment. 

The lifting vessel 1 (MPU) is developed as a floating concrete hull with a U- 
shaped pontoon foundation 2 containing two longitudinal pontoons 2a, 2b . 
and a transverse pontoon 2c, and with colunms 5 through the water surface 
for hydrostatic stability and optimal behaviour in the sea. The columns 5 are 
not connected structurally at the top, which is made possible by a rigid and 
robust hull structure. A brim 3 along the lower edge of the pontoon founda- 
tion improves further the behaviour of the vessel in the sea. The vessel 1 is 
specially developed for operations offshore. The U-shape of the pontoon 
foundation 2a, 2b, 2c enables the vessel to position itself around a platform 
being installed or a platform being removed, be it the platform deck or a 
platform substructure. The lifting operation is performed according to Ar- 
chimedes' principle by ballasting/deballasting the vessel 1. The lifting is 
mainly performed vertically, but the vessel 1 can be inclined in all directions 
to enable special lifting operations. 
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Positioning of the vessel 1 is considered done by tugs, but thrusters can be 
installed to make the vessel 1 self-propulsive. The vessel 1 is designed to 
operate in all oceans in all parts of the world. The vessel 1 is also designed 
to be transported on a heavy lift ship to ease transportation over large dis- 
tances. 

The vessel 1 is equipped with devices specially fitted for the operations the 
vessel 1 is intended for. Installation and removal of platforms (platform 
decks and platform substructures) for the oil and gas industry are examples 
of operations the vessel 1 is intended for. 

Installation and removal of platform substructures are mentioned above as 
fields of operation for the vessel 1. The vessel 1 will now be described in 
relation to these operations, especially in connection with the handling of 
jackets. Steel jackets are widely used all over the world in the oil and gas 
industry as substructure for offshore oil and gas production units. There are 
also many other situations where a jacket structure is suitable as a support 
stmcture. There will be a market for both installation and removal of jackets 
in the future. Below is described operations conceming removal of a jacket. 
For installation the operations will be performed in the reverse order. 

Lifting brackets 25 are attached to the jacket legs on one side of the jacket at 
a certain, pre-established height. A circular tubular rotation beam 22 is fixed 
to the top of the transverse pontoon 2c of the lifting vessel 1 . The lifting 
vessel 1 is positioned around the jacket with the help of tugs and active use 
of a device according to the present invention, a lifting frame 12. This de- 
vice will be described more thoroughly later in connection with lifting de- 
vices for positioning and lifting of a platform deck. The vessel 1 is hauled to 
a position where the transverse pontoon 2c of the vessel 1 is positioned 
close to the side of the jacket where the lifting brackets 25 are attached. The 
lifting vessel is ballasted to the desired draft and inclination of heel so that 
the tubular rotation beam 22 connects with the lifting brackets 25, see fig. 4, 
concurrent with the lower edge of the transverse pontoon 2c bear against the 
jacket legs with fenders between them. The lifting brackets 25 are locked to 
the tubular rotation beam 22 and by deballasting the lifting vessel 1 the 
jacket is lifted. When the jacket is lifted clear of the seabed or foundation 
the lower part is lifted to the surface using wires and winches (or buoyancy 
modules), thereby rotating the jacket about the tubular rotation beam 22, be- 
fore transportation to a new destination. 



wo 00/75010 




PCT/NOOO/00198 



The lifting brackets 25 are made of steel of robust design and will absorb all 
forces introduced by the lifting and rotating operations. The lifting brackets 
25 are designed to lock onto the tubular rotation beam. The lifting brackets 
25 easily rotate on the tubular rotation beam 22. 

Pre-engineering is required with regards to the strength of the jacket struc- 
ture before a lift can take place. The jacket legs must be reinforced if they 
cannot endure the loads introduced. The lifting brackets 25 can, if necessary, 
be shaped with two long tubular clamps with a plate between them, so that 
they can be mounted to the main leg and a diagonal bracing of the jacket. 
The brackets 25 will then absorb the forces from the tubular rotation beam 
22 and distribute them to the tubular clamps, which in mm distribute the 
forces onward in axial direction of the legs and the braces of the jacket, and 
so avoiding the largest shear forces. This device must be dimensioned for 
each individual case. 



For some jackets it may be difficult to dimension the support for the brack- 
ets 25. If this is a problem a "lifting cradle" according to the invention can 
be used, see fig. 5. The lifting cradle is attached to the tubular rotation beam 
22 and uses this as a rotation point as described above. The cradle 29 is a 
framework consisting of two triangular frames pointing outwards with a 
pointed end upwards, attached to the tubular rotation beam 22 on the pon- 
toon. The triangular frames are connected with a tubular beam at the bottom 
of the perpendicular. The cradle 29 consists of tubes 2-3 meters in diameter 
that are filled with water when the cradle 29 is in its lowest position and will 
be emptied when the lift starts. The large dimensions secure structural 
strength and enough buoyancy to contribute to the lift. 

The lifting vessel 1 is positioned as described above and the cradle 29 will 
embrace the jacket. Specially adjusted saddles are attached to the lower cir- 
cular beam on the cradle 29, resting against the jacket legs. To avoid the 
jacket fi-om sliding off the cradle 29 during the lift the jacket is connected to 
the tubular rotation beam 22 through brackets attached to the jacket legs. On 
the back of the lifting vessel 1 winches are mounted on each side of the 
"docking area" i.e-the inner area of the U-shaped pontoon foundation sur- 
rounded by the two longitudinal pontoons 2a, 2b and the transversal pontoon 
2c. Winches onboard tugs can also be used. Through pulleys wires with a 
hook in one end is hooked to the lower comers of the cradle 29. The cradle 
29 is now lifted upwards rotating about the tubular rotation beam 22 and the 
jacket is lifted out of the water for safe transportation to shore. An alterna- 
tive method is to ballast/deballast the vessel 1 combined with the use of 
buoyancy modules attached to the jacket. 
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The present device for positioning and lifting of a platform deck will now be 
described with reference to the drawings. Platform decks exist in different 
sizes and to be able to handle them all, the lifting device must be large, 
strong and flexible/adjustable, with strict requirements to the shape for posi- 
tioning around the substructure carrying the deck. 

Lifting frame 12 according to a design of the present invention is fitted with 
a horizontal robust lifting beam 13 at the top and is pin-connected 21 to the 
top of the longitudinal pontoons 2a, 2b on each side of the docking area, see 
fig. 1. The lifting frame 12 consists of a near-horizontal structure 18, pref- 
erably a truss structure, going from the horizontal lifting beam 13 to the up- 
per anchorage point 10 on the lifting vessel 1. Furthermore the lifting frame 
12 consists of a vertical support structure 16, preferably a truss- work, con- 
nected in its upper end to the lifting beam 13 and connected in its lower end 
to the lifting vessel through an anchorage point 1 1, preferably a pin connec- 
tion 21. The lifting frames 12, 12 in the upright position stands taller than 
the top of the lifting vessel 1, such that the lifting beams 13, 13 are always 
above die hull of the lifting vessel 1. The lifting frames 12, 12 can, with the 
use of the hydraulic cylinders 20, 20 connected to the lifting vessel 1 and the 
lifting frames 12, 12, see fig. la and 7, be inclined towards the middle of the 
docking area to position the lifting beams 13, 13 under the lifting points on 
the platform deck. The two lifting frames 12, 12 can be run independently. 
The lifting frames 12, 12 are locked in the right position before the lift 
starts, with hydraulic bolts 9 through holes 8 in guide rails 7 connected to 
each of the four columns 5 on the hull of the lifting vessel 1, see fig. la and 
8. This ensures fixation in all directions included sea fastening during trans- 
port. Plane outer walls 6 tangentially fixed to the columns 5 are supporting 
the guide rails 7. The plane walls 6 are furthermore perpendicular to the di- 
rection of the connection line between two columns 5,5. 

The connection between the lifting beam 13 and the deck can be carried out 
in different ways. Below is described three ways that ensures adequate flex- 
ibility to absorb shocks during a lift off: 

i) The lifting beam 13 can be equipped with a shock absorbing cover 14 
while also placing shock absorbing cushions underneath the deck. If it 
is not possible to lift directly underneath the deck the upper part of the 
jacket can be fitted with brackets 26 with shock cushions so that the 
lifting beam 13 can get a proper hold, see fig. 9. Prior to lift off the 
jacket will be cut right below the brackets 26. 
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ii) Hydraulic cylinders 30 are placed on top of the lifting beam 13 in well 
calculated positions to get direct contact with the lifting points on the 
deck structure (or brackets 26 on the upper part of the jacket). Shock 
absorbing cushions are placed between the deck structure and the hy- 
draulic cylinders 30 to obtain maximum damping, see fig. 10. 

iii) "Shock cells" consisting of cylinders 35 filled with sand or another 
shock absorbing material is placed on top of the lifting beams 13 in 
well calculated positions. Conical tube stubs 37 are placed in corre- 
sponding positions on the deck structure. The conical tube stubs 37 
absorb shocks when they penetrate the sand-fiUed cylinders 35, see 
fig. 1 la. An alternative is that both the tube stubs 37 and the shock 
cells 35 are mounted on the deck structure, see fig. lib. 

The MPU 1 is positioned around a jacket structure with deck and is made 
ready for lift off and removal of the deck. The lifting frames 12, 12 on each 
side of the docking area is actively used for positioning by inclining them 
against the jacket with the help of hydraulically controlled arms 20, see fig. 
2. Additionally the positioning is done by tugs. The lifting frames 12, 12 are 
pulled back into lifting position when the MPU 1 is in the right position, as 
described above. The MPU 1 is then deballasted slowly until the lifting 
beams 13 are touching the lifting points. Compensation for the vertical mo- 
tions of the MPU 1 is partly done by flexible shock cushions mounted on the 
lifting beams and lifting points, and partly by the use of a flushing system 
that ensures a quick load transfer. When the deck has a safe clearance to the 
jacket the MPU is pulled away from the jacket before ballasted down to 
transport draft. 

The flushing system consists of flushing (ballast) tanks 4 above the water- 
line with large area quick release trapdoors that enable the water to flush 
out. Trapdoors on different levels enable multiphase flushing, i.e. flushing in 
several steps. 

This example describes the operations for removal of a platform deck. The 
different operations are illustrated in a sequence of figures; fig. 12-15: 

i) Positioning around a jacket with a deck. 

With the help of tugs the MPU 1 is positioned around the jacket. The 
lifting frames 12, 12 are in upright position with good clearance to the 
jacket. The draft of the vessel 1 ensures good clearance to the deck, 
see fig. 12. 
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ii) Using the lifting frames 12, 12 to fine adjust the position around the 
jacket. 

When the MPU 1 is approaching the correct position the lifting fra- 
mes 12, 12 are inclined against the jacket to dampen the horizontal 
motions of the MPU 1 and also to fine-adjust the position. This is 
done by active use of hydraulics, see fig. 13. 

iii) Deballasting the MPU 1, ready for lift-off. 

The MPU 1 is deballasted while the lifting frames 12, 12 glide along 
the jacket structure to dampen the horizontal motions. The deballast- 
ing proceeds until the lifting frames 12, 12 are right under the lifting 
points on the deck. The lifting frames 12, 12 are then locked into posi- 
tion and MPU 1 is ready for lifting off the platform deck, see fig. 14. 

iv) Lift-off of the deck 

When the MPU 1 is ready to lift off the deck, water in the flushing 
tanks 4 are let out quickly by opening the quick release trapdoors in 
the colunms 5 thereby achieving a rapid lift. The deck is prepared in 
advance by cutting the connections between the deck and the jacket, 
see fig. 15. 

v) Ready for transportation to shore 

After lift-off the MPU 1 is pulled away from the remaining jacket. 
The MPU 1 is deballasted down to transportation draft when it is clear 
from the jacket. If necessary additional sea fastening to the locking of 
the lifting frames 12, 12 are added and the transportation to shore can 
start. It is also possible to transfer the deck to a barge for transporta- 
tion to shore so that the MPU 1 is immediately available for new op- 
erations (e.g. removal of the jacket). 

This example describes the operations for removal of a jacket structure. The 
different operations are illustrated in a sequence of figures; fig. 16-20: 

vi) Positioning around a jacket (without a deck). 

With help from tugs the MPU 1 is positioned around the jacket. The 
lifting frames 12, 12 are in upright position with good clearance to the 
jacket, see fig. 16. 

vii) Using the lifting frames 12, 12 to fine adjust the position around the 
jacket. 

When the MPU 1 is approaching the correct position the lifting fra- 
mes 12, 12 are inclined against the jacket to dampen the horizontal 
motions of the MPU 1 and also to fine-adjust the position. This is 
done by active use of hydraulics, see fig. 17. 

viii) The MPU is inclined and deballasted, ready for lift-off 
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The MPU 1 is inclined and deballasted until the tubular rotation beam 
22, situated on top of the transversal pontoon 2c, gets a hold of the 
brackets 25 pre-installed on the jacket, see fig. 18. 

ix) Lift-off 

When the MPU 1 is ready to lift off the jacket, water in the flushing 
tanks 4 are let out quickly by opening the quick release trapdoors in 
the columns 5 thereby achieving a rapid lift. The jacket is prepared in 
advance by cutting the jacket legs, piles, risers etc., see fig. 19. 

x) Tilting of the jacket, ready for transportation 

After lift-off, the jacket is rotated to a near-horizontal position with 
the use of winches and wires mounted on the aft of the MPU 1 or 
winches and wires onboard tugs, see fig. 20. An alternative method is 
to attach buoyancy modules to the jacket. After sea fastening the 
transportation to shore can stzut. An alternative is to transfer the jacket 
to a barge for transportation to shore so that the MPU 1 is immedi- 
ately available for new operations. 
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A device for positioning and lifting a marine structure, particularly a 
platform deck, with the use of a U-shaped lifting vessel (1), char- 
acterised by having at least two adjustable lifting frames 
(12,12), each able to incline towards the middle of the docking area. 
Each of the lifting frames (12) consists of an upper horizontal lifting 
beam (13), preferably situated on a level above the top of the lifting 
vessel (1). The near- vertical part of the lifting frame (16) is connected 
to the lifting beam (13) in the upper end and in the lower end hinged 
(21) to the lifting vessel (!)• The near-horizontal part of the lifting 
frame (18) is in one end connected to the lifting beam (13) and in the 
other end adjustably connected to the lifting vessel (1). 

A device according to claim 1, 

characterised by a shock absorbing cover (14) on the horizon- 
tal lifting beam (13). 

A device according to claim 2, 

characterised by the shock absorbing cover ( 14) is made of 
rubber. 

A device according to claim 1, 

characterised by the lifting beam ( 13) is equipped with hy- 
draulic cylinders (30) in pre-defined lifting point positions. 

A device according to claim 1, 

characterised by the lifting beam ( 13) is equipped with sand- 
filled cylinders (35) in pre-defined lifting point positions since the 
sand-filled cylinders (35) are corresponding with the belonging coni- 
cal tubular stubs (37) attached on the platform deck. 

A device according to all of the above claims, 
characterised by the lifting frame (16) is a trass stracture. 

A device according to all of the above claims, 

characterised by the near-horizontal structure (18) is a trass 

stracture. 

A device according to all of the above claims. 



wo 00/75010 PCT/NOOO/00198 

W 12 W 

characterised by the near-horizontal structures (18) having 
adjustable connection points to the lifting vessel (1) consisting of a 
hydraulically operated bolt (9) going into a corresponding hole (8) in 
a guiding rail (7) attached to the lifting vessel (1). 

9. A device according to all of the above claims, 

characterised by the lifting frames (16) in an area above the 
jointed bearing (21) are equipped with adjustable hydraulic arms (20) 
connected to the lifting vessel (!)• 
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Fig. lb 
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Fig. 10b 
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Fig. 13 
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Fig. 19 



.'aTsi 



esternationaTsearch report 



Intcrnntioiial application No. 

PCT/NO 00/00198 



A. CLASSIFICATION OF SUBJECT MA ITER 



IPC7: B63B 35/44. E02B 17/02 _ , , r 

According lo International Patent Classificauon (IPC) or to both naUonal classtficauon and IPC 



B. FIELDS SEARCHED 



Minimum documcnlalion searched (classificaUon system follow-ed by classificalion symbols) 

IPC7: B63B, E02B 



Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 

SE,DK,FI,NO classes as above 



Electronic dau base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Gtation of document, with indication, where appropriate, of the relevant passages 



Rdevant to claim No. 



US 5829919 A (HEEREMA), 3 November 1998 (03.11.98) 



US 4714382 A (KHACHATURIAN) , 22 December 1987 
(22.12.87) 



US 4744697 A (COPPENS). 17 May 1988 (17.05.88) 



1-9 



1-9 



1-9 



I I Further documents are listed in the continuation of Box C. \ )(| Sec patent family annex. 



* Special caicgoncs of cited documents 

"A" documcnl defining the general stale of the an which nol considered 

to be of particular relevance 
'E" crlicT document but published on or after Ihc inlcmalional filing dale 

'L' document \vh\ch may throw doubts on pnonty cJaim(s) or which 
ciicd lo establish the publication date oi another alation or other 
spcaal reason (as specified) 

"O ' document rclcning to an oral disclosure, use. exhibition or other 
meims 

"P" document puhli.thed pnor lo the intcmauonal filing date but later than 
the pnonty date claimed 



later documcnl puhh.^cd after the mtcmational filing dale ttr pri'tn'.v 
dale and not in conflict with the application but alcd to undcr\1:*inJ. 
the pnnaplc f»r theory underl>"ing the invention 

"X" document ni parocular relevance: the claimed invention cann:»i r.; 
consdcred nnvc) tv cannot he conQdercd lo involve an invcniivr 
Ktcp when ihc documcnl i« taken alr«nc 

N"* document of parucular relevance: the claimed inveni;:in cann-jv 
cnnvdcrcd lo invt»lvc an invcnUvc step u-hcn the dncjmcn*. m 
combined uiih 'mc <ir more other such documcnis. such CiTrrmV- i 
being oh\ic>uc In a pcrvm .^llcd in the art 

document member oi Ihc same patent family 



Date of the actual completion of the international search 



13 October 2000 



Date of mailing of the international search report 

1 8 -10- 2000 



Name and mailing address of the ISA 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Authorized officer 

Christer Jonsson/js 

Telephone No, -t- 46 8 782 25 00 



Form PCT ISA 210 (second sheet) (July 1992) 



•* 



INTERNATION:;nrSEARC:H REPORT 
InTormation on patent family members 



01/08/00 



Irttcriintioiial npplication No. 

PCT/NO 00/00198 



Paienl document 




Publication 




Patent family 


Publication 


nitpH in cpflrph rpnort 




date 




mcmbcr(s) 


date 


US 5829919 


A 


03/11/98 


AU 


710810 B 


30/09/99 








AU 


7054096 A 


08/05/97 








BE 


1009792 A 


05/08/97 








BR 


9605399 A 


28/07/98 












flA/ftR /Q7 








OK 


121796 A 


04/05/97 








uo 


^OVO*t\J/ A,D 


U// UD/ J/ 








GB 


9622645 D 


00/00/00 








NL 


1001778 C 


00/00/00 








NO 


964624 A 


05/05/97 








SG 


65624 A 


22/06/99 


US 4714382 


A 


22/12/87 


NONE 






US 4744697 


A 


17/05/88 


GB 


2156286 A 


09/10/85 








GB 


2174648 A,B 


12/11/86 








GB 


2174743 A.B 


12/11/86 








GB 


8510822 0 


00/00/00 








GB 


8610370 D 


00/00/00 








NO 


171495 B,C 


14/12/92 








NO 


861687 A 


30/10/86 








NO 


861688 A 


30/10/86 








NO 


861689 A 


30/10/86 








GB 


2165187 A 


09/04/86 








GB 


8514180 0 


00/00/00 



Form per ISA -^lO (patent family annex) (July I992> 



PATENT COOPERATION TREAjOL 

FromThB tNTERNATio 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICAIION CH- IHb INIHRNAT10NAL 
APPUCATION TO THE OBSIGNATED OFHCES 

(PCT Rule 47. 1 (c), first edntdnce) 



0ai9 of maiBng (4ay/momh/year) 

U DRcemher 70O0 (14.12.00) 



AppQcanf& or agonTTs file c^letenue 
102779/SAO 



BHYN&AAKI-LOl AS 
P.O. Box 449 Scntrum 
N-0in4Oslo 
NORV^GE 



IMPORTANT NOTICE 



Intenutional apptioation No. 

PCT/NOOa/00198 


IntMmalional filing data (day/rnQnth/yeer) 
07 June 2000 (07.06.00) 


Morfty data (day/month/year) 

07 June 1999 (07.08.39) 


Applicnit 

MRU ENTERPRISE AS et 


al 



NodPO ie hareby flKren that tho Iwiomotionai Buroau °2 S^L.i.n« «r^hi 

AG^.DZ.KP.KR,MAUS 

in aeootxidhoe whh Rule A7.1(c), third santonco. tho«© OHiwa »*fai accapttha praaarit Notiw aewrtd^^ 

r« wm««^^ Uie inimatlongl anMiadon Wis duly taken w S,?W5lS 

of the Intarnadonal dppliootlon b roqulrod to be furnished by the oppllcanf to the dosisnolod Omv>{sl 

, The tellowing desidnoted Offioos hove waived the requirement for such a wmmunicflUuM at Ihb imw. 

AE^L^M/lP^r^,BA,BB,BG,BR,BY,CA,CH,CN,CR,CU,C2;DE,DK,DM,EA,EE,EP,ES^^^^^^^^^^ 

The^cS^u^^^^^^^^^ 

applicant to furnish a copy of me Inwmatlonal appilcaTion (Rule d9.Ha-hi<iiJ. 
, EiiuluseU wiUi ihw Nottce Is a cooy of the ImBmatlonal appUcatton as published by the Ihtemational Bumau nn 
1^ Deoombor 2000 (RIS.OO) under No. WO 0V75O1O 

REMINDER REGARDING CHAPTER fl (Article 31(2)(a) and Rule 5d^ 

ir Ui« applicam wishes to postpone entry Into tho national ohaso omjl 30 momns (or <^ ") Ji/JS^r^^ 
date, a demand for Imomatioiial proBminory oxaironntioii must be filed with the competent IntemefOftol fVolmwnafy 
Examining Authority bnfnrR ttiA AvpiratiAn ot 15> nf»o«ths trom the priority date. 

Il ia Um appltuaiit'a solo rosponslblltiy 10 monitor me 19-month time timlL 

Note di« only an applicant who U a noUuiial ui twidciii of a PCTCuiiUBWing State which is bound by Chapter II has the 
righTTo il ri«m»nd tor international preliminary examination. 



) Uf hce&l from the priority 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 tM 39(1)) 

If the applicant wishes to proceed with the Imernational application m Uiu »«'^«' Pj2*%iSl^^Srf XJSL^^^^ 
or 30 monthR. or later in Rnmn c juitjijs perforfn the acts referred to therein before 08 ch designated or elected 

Foi fuiUmr Important informadon op the^me limits and acts » be pertmrnert ^"f ^^^^ 

Annox to Porm PCWB/301 (NotHicotion of fleceipt of Record Copy) end Volume il of dw PCT Applicdn^s Ouide. 



moiidia 
Office. 



Hie tntemational Buimi of WIPO 
34. diemln das Ccdombems 
1211 6eneva 20« Swbzeilsiui 



Facaimne No. (41-22) 7d0.1<);59 



Atithoraed officer 

J. Zehre 

leiAnhfuiA Nn. <ai>v:>|33g^3tt 



form rCTAmaX^ (July 1990) 



3708385 



Form PCT/iB/308 (eontinuet'ion sheet) (July 1908) 



3709385 



EV011019467US 



"Vn — fVT. 4,VV 1 i. 



U 013752-2 



02) 1HTKRNATIONAWH.ICATI0N PUBUSHCD WNDRK THE PATKNll^hWATION TRFATV (PTT) 

I CORRECTED VERSIONI ^'*^'''« Aarr ot-v^ 



(19)'WorWloteneetnairroper^ OfSanteatkm 

Imemaiional Bureau 

(43) laternatlooal Publieanon Date 
14 December 2000 (14.12.2000) 




111 



PCX 



(10) iBtemadonal FabUcatlon Nomber 

WO 00/75010 Al 



(51) ImenwiionallPattnt CUiMification^* BOB 35/44. 

ED2B 17/02 

(II) lBf«nia<imial Applicflrtnn Numbcn PCT/NOnnmOl9R 
(2^ Imernatiowil Filing Date! 7 June 9000 (07.06.2CW) 
(35) riliBgLDBguQge: Norwegian 
(26) PaUkalimi Language: 



(30) Prlorliy Data: 
19993761 



7 W 1990 (07.06.1999) NO 



(71) Ap^\^nt(foralldo£isnaictiStaiaicxcQpiUS)iMPV2S' 
ll;RI'KlS£ AS [NO/NO]; P.O. Box 17, N-1324 tysfllttr 
(NO). 

(72) lovcnton; and 

(75) lovoilors/Appliunts (/or US onfyji SClUA, JobD 
[NO/NO): Sutoistmsvn. 36. N-U67 Srwoyfl (NO). 



OLSEN,Tor,OkINO/N01;Didtflvd 10,N-1325 Lysakcr 
(WO). aOYLAWaKoIbjCrn INO/NOI; Irisansvingtn 2^, 
N 1349 RyUdnn (NO). ILCREID, K&rc O. [NO/NO]; 
Besmmvn. 73a, U4rm Osio (NO). HANSEN, Jora, 
Basiholm [KO/NO]; Kalkfjclkt 45, N-13S7 Asker (NO). 
LANJUbO. irond INU/NOI; VestUm 2UB. N-1344 
Haclnm (NO). 

(74) Ageau BRYN& AARFU)TAS;P.O.B€w4A9 Senuum, 
N-0104 Oslo (NO). 

(81) DcttenaleO Sial» (mitionul)i AE, AO« AL, AM, AT, AU« 
AZBA. BB.BG, BEL BY, CA, CH, CN.C5LCU.CZ. Da 
DK, DM, I>Z, PL CD. GD. OE. GH, GM, HR, HU, 

TT), TI . tN, J.S. )R lOe. KG. KP. KR. KZ. LC, I X. I JR. IS. 
LT. LU. LV. MA, MD, MO. MK, MN, MW, MX, MZ, NO, 
NZ. PI^ PT, RO, R! 1. 550. .SR .SO, Sa. SX , TT.TM. TR, 
TT, T2. U/^ UG, US, UZ, m TO ZA, ZW, 

(84) Bcaignatcd 8caCe> (rcgt'onef)^ ARITO p4lcai (Gil, CM, 
KE 1^, MW, MZ, SD, Si-. SZ. TZ. UG, ZW). Eurasian 
pa»m(AM, AZ. BY KG. KZ.MD.RU.TJ,TM). European 

[Cmmmed cn nexr pas^] 



(54) TOe; DEVI(32 FOR POSmONING AND LlITlNa A MARINE STRUCTURE. PAKHCULARLY A PLATFORM DECK 

12 

.20. 




in 

C rSTi Abstract: Adcvlcerorpoafionii«andHMi«amartne$iiucwte.paniciiln1yaptatf 

® Each or Bie lining ftames (12) consists ol an upper bortiomaJ utttoR beam (13). pie(fcniibly »iwaKi» oa alis^ Uboveflw wp of 
O S vessd (iTlte near venical pan of the litbos fmiae (16) is coanecuxJ w Ae lilUng beam (13) fad» "Pl^-f^^f 

!> \t< ^ ('■*) ««»H In tha oiW end aJlincMy copnected » ihe lifting vctscl (1). 



EV011019467US 



WO 00/75010 Al 



lliil 



iMiiiiliiiliiifliiiiMiiii 



d. CM, GA, Qli CW, ML, MR, NE. SN. TO. TO). U 
rablishcd: 

— wilh immmimvii search repcn ^ tvfo-letter codes <md other abbreviations, refer to the "Ouid- 

^ J * satis^IJisi^MCaiiMafidAhbroviaaQiis*' appearing M the bcsin- 



10/009100 



Device for positioQiog and lifting a marine structure, particularly a 
5 platfurm deck. 

The present invention is related to a device for positioning and lifting a ma* 
line stiuccuie, particularly a platform deck* with ihe help of a lifting vessel. 

to In connection with offshore activities such as gas and oil exploitation it is 
usual to install platforms on the field. These platfomis often consist of large 
and heavy platform isubsiruclures fixed to the seabed. Such a platform sub- 
stracmie is nomially a so-called "jacket", which is a steel trass structure. On 
top of for example a jacket it is usual to place a platforai deck, which is used 

15 in connection with drilling and production. Tlie deck also often includes liv- 
ing quarters. 

To transport and install the jacket and the platform deck described above, 
for example barges have been used lo transport the jacket and platform deck 
20 out to the field, and large crane vessels have been used to install the plat- 
form on the field. 

Heavy lift vessels using ballast to vary dieir draft have also been used to 
transport and insrall platforms offshore, 

25 

There arc today a great number of of&hore platforms installed to exploit oil 
aud gas. Wlieu the oil and/or gas reservoirs are fully exploited the life span 
of the platform is usually over and it would in most cases be appropriate to 
remove the platform. 

30 

Some platforms are already removed, and removal of platforms will con- 
tinue at an increasing pace the coming years. 

The uaditional way of removing plaiforais is ro use large ocean going lifting 
cranes. The platform needs to be very thoroughly prepared prior to removal, 
and it must be cm into smaller parts since even the largest lifting crane ves- 
sels have limited lifting capacity. The same goes for tlic plalfuim substruc- 
ture (the jacket). 

40 Hiese operations are time consuming and costly, not only because die lifting 
cranes are largOt expensive and need a large crew, but also because cutting a 
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platform to smaller pieces tn open sea is a very complicated task. It is also a 
risky operation. 

The new technology, as described in this application, can be described as 
**Bingle lift technology"', and will reduce the costs considerably. It will also 
make the operations less risky dian present alternatives. WiUiin llie category 
"single lift cechnolngy^ there are rhree other concepts that the applicant is 
aware of at the moment: 

"Offshore ShuiUe" is a vessel planned buili as a frame wo* stnjcture. The 
vessel has a significant length and the lifting of for example a platform deck 
is based on crossbeams spanning across the structure, 

**Masier Marine*' is developing a U-shaped semi submersible with deck- 
stracture connecting the top of columns/ Lifting is based on load transfer to 
Ifac dcck-dcructuFC. 

"Versainiss" is a concept involving two separate barges each supporting its 
own lifting frame. By pulling the barges together after positioning the lifting 
frames beneath the lifting points on the platform deck, the lifting of the deck 
can be perfomied. This method has already heen used to rejmove small plat- 
form decks in calm waters. 

One object of the present invention is to accomplish a removal opemlion of 
a platform in a fast and cost effective manner without cutting either the deck 
or the jacket into smaller parts. The removal operadon shall be performed in 
a safe way where the safety of the operators is accomplished in the best pos- 
sible way* 

Another object of the present invendon is that the lifting and handling 
equipment is as flexible as possible and that it can be easily adjusted lu fit 
diffeiettt sized plaifumi decks. Further the equipmmr shall he able to lift and 
handle jackets pf different sizes. In accordance with the invention the device 
is intended to be used together with a vessel, a so-called Multi Purpose Unit, 
MPU, which also can transport e,g, die platform deck lo shore, and then 
transfer the deck to a barge or a pier suitable to the vessel. 

Another object of the device is that it also shall be able to be used foi insud- 
latiou of platforais, whidi basically is the reverse of removal. The device 
should fliTThermore be applicable for a range of purposes where a large lift- 
ing capacity is required. 
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Tbe objects described above is achieved according to the invention by a de- 
vice for positiooiog and lifting a marine sUiicture, paiticularly a platform 
decic, within the docking area of a lifting vessel recognised by 
having at least two adjustable lifting frames, each able to incline towards the 

s middle of the docking area* Each of the lifting frames consists uf an upper 
horizontal lifting beam, preferably siraaied on a level above rhe top of the 
lifting vessel. The near- vertical part of the lifting frame is connected to the 
lifidng beam in the upper end and in the lower end hinged to the lifting ves* 
2»L Hie aeax-bodzontal pan of ilie lifting frame vs in one end connected lo 

10 the lifting beam and in the other end connected to the lifting vessel by a 
guide rail and an adjustable lock bolt. 

Preferred emhodimenu; of the device is described in the claims 2 to 9, 

15 The present invention is described below by means of embodiments and 
willi references to tlie figurei»« where: 

Fig. la shows a lifting vessel eaq>lcyed together with die device according 
to the pxcacnt invention, 

20 

Fig. lb shows the lifting vessel according to the present invention, ~ 

Fig. 2 shows the lifting vessel positioned around a jacket with a plaifonu 
deck. 

25 

Fig. 3 shows a steel tubular rotation beam for lifting and rotating a jacket 
sciucture. 

Fig. 4 shows a device for lifting and rotating a jacket stmctuie for installa- 
30 tion or removal. 

Fig. .ia-5c show the vessel in connection with lifting and rotating a jacket 
structure where a special '^cradle'' is used, 

35 Fig. 6 sliuwii llie device of the present invention in the form of lifting frames 
for lifting of preferably a platform deck, 

Hg. 7 shows hydraulic jacks for operating the lifting frame, situated between 
Che lifting vesf;el and the inclined legs of the lifting frame and the figure also 
40 shows the steel tubular beam for lifting and rotadon/removal of a jacket 
structure. 
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Fig. 8 shows a hydraulic lock bolt system for locking of the lifting Ihizne in 
a certain position to a guide rail cooiieuUxi to the lifting vessel. 

Fig. 9 shows one first alternative for a connection between the lifting frame 
5 and the jacket structure for removal of a placTunn deck. 

Fig. 10a and 10b show a second alternative for a connection between the 
lifting frame arid the jacket stracture for removal of a platform deck, 

in Fig. 1 1 a and lib show a third alternative for a connection between the lift- 
ing frame and the jacket structure for removal of a platform deck, 

Rg. 12, 13^ 14 and IS show step by step the operation sequence for removal 
of a platform deck with the help of the lifting vessel, and 

15 

Fig. 16. 17, 18, 19 and 20 show step by step the operation sequence for re- 
moval of a Jacket smicmre with the help of the lifting vessel. 

The device according to the present invention will now be described with 
/u reference to tlie figures, especially fig. la and 2, 

Tbe device according to the present invention will now be described in con* 
nection with a lifting vessel protected tlirough the Norwegian patient applica- 
tion no, 99 2759 held by the applicant of the present invention. The device 
75 according to the present invention is therefore described in connection wiidi 
this lifting vessel, however it shall be noted that the device can be applied 
widi other vessels and otlier equipment. 

The lifting vessel 1 (MPU) is developed as a floating concrete hull with a U- 
30 shaped pontoon foundation 2 containing two longitudinal pontoon.s 2a, 2b 
and a transverse pontoon 2c, and with columns S through the water surface 
for hydrostatic stability and optimal behaviour in the sea. Hie columns 5 are 
not connected structurally at the top, which is made possible by a rigid and 
robust hull structure. A brim 3 along the lower edge of the pontoon founda- 
33 don improves further the behaviour of the vessel in the sea. The vessel 1 is 
specially developed for operations offshore. The U-shapo of the pontoon 
foundation 2a, 2b, 2c enables the vessel to position itself aruund a placfonm 
being installed or a platform being removed, he it the platform deck or a 
plaifurm substmcmre. The lifting operation is performed according to Ar- 
40 chimedes ' principle by ballasting/deballasting the vessel 1 . The lifting is 
.mainly performed vertically, but the vessel 1 can be inclined in all directions 
to euadile special lifting openirions. 
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Positioning of the vessel 1 is considered done by tugs, but thrusters can be 
installed lo malce the vessel 1 self-propulsivc. The vessel 1 is designed to 
operate in all oceans in all parts of the world, Tlie vessel 1 is also designed 
to be transported on a he-avy lift ship to ease transportation over large dis- 
tances. 

The vessel 1 is equipped with devices specially fined for the opejxiTions the 
vessel 1 is intended for. Installation and removal of platforms (platfocm 
decks and platform substructures) for the oil and gas industry are examples 
of uperdlluns the vessel 1 is intended fur 

Installation and removal of platforai substructures are mentioned above as 
fields of operation for the vessel 1 . The vessel 1 will now be described iu 
relarion to these operaiions, especially in connection with the handling of 
jackets. Steel jackets are widely used all over the world in die oil and gas 
industry as substructure for offshore oil and gas production units. There are 
also many other situations where a jacket structure is suitable as a support 
srrucnire. There will he a marker for both installation and removal of jackets 
in the future. Below is described operations concerning removal of a jacket. 
For installation the opaations will be performed in die reverse order. 

Lifting brackets 25 are attached ro the jacket legs on one side of the jacket at 
a certain, pre-established height A circular tubular rotation beam 22 is fixed 
to the top of the transverse pontoon 2c of the Ufdng vessel 1, Hie lifting ' 
vessel 1 is posiliuneU aruuud the jacket with the help of mgs and active us;e 
of a device according to the present invention, a lifting frame 12. This de- 
vice will be described more dioroughly later in connection with lifting de- 
vices for positioning and lifting of a platform deck. The vessel 1 is hauled to 
a posidon where the u-ansverse pnninnn 2c of the vessel 1 is positioned 
close to the side of the jacket where the lifting brackets 25 are attached. The 
lifdng vessel is ballasted to the desired draft and inclinadon of heel so that 
tlic tubular rotation beaiu 22 cumiecis wiih the lifting brackets 25, see fig. 4, 
concurrent with the lower edge of the transverse pontoon 2c bear against the 
jacket legs with tenders between thenL The lifting brockets 25 are locked to 
the tubular rotation beam 22 and by deballasting the lifting vessel 1 the 
jacket is lifted. When the jacket is lifted clear of the seabed or fnimdation 
the lower parr is lifted to the surface using wires and winches (or buoyancy 
modules), thereby rotating the jacket about the tubular rotation beam 22» be- 
fore transportation to a new destination. 
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The lifting brackets 25 are made of sieel of robust design and will absorb all 
forces introduced by the lifting and rotating operadons. The lifting brackets 
25 are designed to lock onto the tubular rotadon beaiiL The lifting brackets 
25 easily rotate on the tubidar rotadon beam 22. 

5 

Pre-engineeiing is required with regards to the strength of the jacket struc- 
ture before a lift can take place. The jacket legs must be reinforced if they 
cannot endure the loads introduced. The lifting brackets 25 can, if necessary, 
be shaped with two long tubular clamps with a plate between diem, so that 

10 they can be mounted to the main leg wd a diagonal bracing of the jacket 
The brackets 25 will then abscirb the forces from the tubular rotation beam 
22 and distribute them to die tubular clamps, which in turn distribute the 
forces onward in axial direction of the legs and the braces uf the jacket, and 
so avoiding the largest shear forces. This device must he dimensioned for 

15 each individual case. 

For some jackets it may be difficult to dimension the suppon for the brack- 
ets 25. If this is a problem a "liftiug cradle" according to the invention can 
be used, see fig. 5. The lifnng cradle is attached to the tubular rotation beam 

20 22 and uses this as a rotation point as described above. The cradle 29 is a 
framework consisting of two triangular frames pointing outwards with a 
pointed end upwards, attached to tihe mbular rotation beam 22 on the pon- 
toon. The triangular frames are connected with a tubular beam at the bottom 
of the perpendicular. The cradle 29 consists of tubes 2-3 meters in diameier 

25 that are filled with water when die cradle 29 is in its lowest position and will 
be emptied when the lift starts. The large dimensions secure structural 
strengdi and enough buoyancy to contribute to the lift. 

The lifting vessel 1 is positioned as described above and the cradle 29 will 
30 embrace the jacket. Specially adjusted saddles are attached to the lower cir- 
cular beam on the cradle 29, resting against the jacket legs. To avoid the 
jacket from sliding off die cradle 29 during die lifl Ihe jacket is connected to 
the tubular rotation beam 22 dirougb brackets attached to the jacket legs. On 
the back uf the lifting vessel 1 winches are mounted on each side of the 
35 "docking HtesC' i.e. the irmer area of the U-shaped pontoon foundation sur- 
rounded by the two longitudinal pontoons 2a. 2b and the transversal pontoon 
2c< Winches onboard tugs can also be used. Through pulleys wires with a 
hook in one end is hooked to the lower comers of the cradle 29, The cradle 
29 is now lifted upwards rotating about the tubular rotation beam 22 and the 
40 jacket is lifted out of the water for safe transponation to shore. An alterna- 
tive mcdiod is to ballasi/deballast the vessel 1 combined with the use of 
buoyancy modules attached to die jacket 
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The present device for positioning and lifting of a platfonn deck will now be 
described with reference to the drawings. Flatfoim decks exist ia diflerent 
sizes and to be able to handle Qiem all, the lifting device must be large, 
5 strong and flexible/adjustable, with strict requirements to the shape for posi- 
tioning around the substructure carrying the deck* 

Lifting frame 12 according in a design of the present invention is fitted with 
a horizontal robust lilting beam 13 at the top and is pin^ connected 21 to the 

10 top of the longitudinal pontoons 2a, 2b on each side of the ducking area, see 
fig. 1. The lifting frame 12 consists of a near-horizonial structure 18, pref- 
erably a truss structure, going from the horizontal lifting beam 13 to the up- 
per anchorage point 10 on the lifting vessel L Funhcrmore the lifting frame 
12 consists of a vertical support stmcture 16, preferably a tmss-work, cnn- 

15 nected in its upper end to the lifting beam 1 3 and coimected in its lower end 
to the lifting vessel ttorough an anchorage point 1 1, preferably a pin connec- 
tion 21. The lifting frames 12, 12 in the upright position stands taller than 
the top of the lifting vessel 1, such that the lifting beams 13, 13 are always 
above rhe hull of the lifting vessel 1, The lifting frames 12, 12 can, with the 

30 use of the hydraulic cylinders 20, 20 connected to the lifting vessel 1 and the 
lifting frames 12, 12, sec fig. la and 7, be inclined towards tlie middle of the 
docking area Lu pusitiun the lifting beams 13^ 13 under the lifting points on 
the platform deck. The two lifting ftames 12, 12 can be run independently. 
The Utting frames 12, 12 are locked in the right position before the lift 

25 starts, with hydraulic bolts 9 dirough holes 8 in guide rails 7 connected lo' 
each uf llie four columns 5 on the hull of the lifting vessel 1, see fig. la and 
8. This ensures fixation in all directions included sea fastening during trans- 
port. Plane outer walls 6 tangentially fixed to the colxmms 5 are supporting 
the guide rails 7. The plane walls 6 aie fuitlicimure perpendicular lo the di- 

30 reclion of the connection line between two columns 5,5- 

The connection between the lifting beam 13 and die deck can be carried out 
in different ways. Below is described three ways that ensures adequate flex- 
ibility to ahsnrh shocks during a lift off: 

i) The lifting beam 13 can be equipped witli a shock absorbing cover 14 
while also placing shock absorbing cushions underneath tbe deck. If it 
is nor possible to lift directly undemeath the deck the upper port of the 
jacket can be fitted with brackets 26 with shock cushions so dial the 
do lifting beam 13 can get a proper hold, see fig. 9. Prior to lift off the 

jacket will be cut right below the brackets 26. 
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ii) Hydiaulic cylinders 30 are placed on top of the lifting beam 13 in well 
calculated positions to get direct contact with the lifting points on the 
deck srnicture (or brackets 26 on the upper pait of the jacket). Shock 
absorbing cushions are placed between the deck structure and the hy- 
draulic cylinders 30 to obtain maximum damping, see fig. 10. 

ill) "Shock cells" consisting of cylinders 35 fdlcd with sand or another 
shock absorbing material is placed on top of ttte lilling beams 1 3 in 
well calculated positions* Conical tube stubs 37 are placed in corre- 
sponding positions on the deck stmcture. The conical tube stubs 37 
absorb shocks when they penetrate the sand*filled cylinders 35» see 
fig. 1 la. An alternative is that bulh Ihe tube smbs 37 and the shock 
cells 35 are mounted on the deck structure, see fig. 1 lb. 

The MPU I is positioned around a jacket structure witli deck and is made 
ready for lift off and removal of the deck. The lifting frames 12, 12 on each 
side of Che docking area is actively used for positioning by indming dumi 
against the jacket with the help of hydraulically controlled arms 20^ see fig« 
2, Additionally the positioning is done by lugs. The lifting frames 12. 12 are 
pulled back into lifting position when the MPU 1 is in the right position* as 
described above. The MPU 1 is then deballasted slowly until the lifting 
beams 13 are touching the lifting points. Compensation for Ihe venicai mo- 
tions of the MPU 1 is partly done by flexible shock cushions mounted on the 
lifting beams and lifting points, and partly by the use of a flushing system 
that ensures a quick load transfer. When the deck has a safe clearance to die 
jacket the MPU is pulled away from the jacket before ballasted down to 
transport draft. 

The flushing system consists of flushing (ballast) tanks 4 above the water* 
line with large area quick release trapdoors (hat enable the water to flush 
out. Trapdoors on diCfeient levels enable multiphase flushings i.e. flushing in 
several steps. 

This example describes the opeiatiuus for removal of a platform deck. The 
dif&reut operations are illustrated in a sequence of figures; fig. 12-lS: 

i) Positioning around a jacket with a deck. 

With the help of tugs the MPU 1 is positioned around the jacket The 
lifting frames 12, 12 are in upright position with good clearance to the 
jacket. The draft of the vessel 1 ensures good clearance to the deck, 
see fig. 12. 
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ii) Using the lifting frames 12, 12 to fine adjust the position around the 
jackeL 

When the MPU 1 is approaching ilic currecl posiiidn the lifting fra- 
mes 12, 12 are inclined against ihe jacket to dampen the horizontal 
motions of the MPU 1 and also to fme-adjust the position* This is 
done by active use of hydraulics, see fig« 13. 

iii) Deballasfing rhe MPU 1 . ready for lift-off. 

The MPU 1 is deballasted wbUe the lifdng frames 12, 12 glide along 
the jacket structure to dampen the horizontal motions. The deballasL- 
ing proceedb until the lifting frames 12, 12 are right under the lifting 
points on the deck. The lifting frames 12, 12 are then locked into posi- 
tion and MPU 1 is ready for lifting off the platform deck, sec fig. 14. 

iv) Lift-off of the deck 

When the MPU 1 is ready to lift off the deck, water in the flushing 
tanks 4 are let out quickly by opening the quick release tr^doors in 
the columns 5 thereby achieving a rapid lift. The deck is prepared in 
advance by cutting die couuecliuns between the deck and the jacket, 
see 'fig. 15. 

v) Ready for transportation to shore 

After lift-off the MPU 1 is puUcd away from the lemainiug jacket. 
The MPU 1 is deballasted down to Iransportadon draft when it is clear 
from the jackeL Tf necessary additional sea fastening to the locking of 
the lifting frames 12» 12 are added and the transportation to shore can 
start. It is also possible to transfer the deck to a barge for irauspurta- 
tiou Lo shore so that the MPU 1 is immediately available for new op- 
erations (e.g. removal of the jacket). 

This example describes the operations for removal uf a jacket strucmre. The 
differt;uL uperaLions are illustrated in a sequence of figures; fig. 16-20: 

vi) Positioning around a jacket (without a deck). 

With help from tugs the MPU 1 is pusiiiuned around the jacket. The 
lifting frames 1 2, 1 2 are in upright posidon with good clearance to the 
jacket, see fig, 16. 

vii) Using the lifting frames 12^ 12 to fine adjust die position around the 
jackeL. 

When the MPU 1 is approaching the correct posidon the lifting fra- 
mes 12, 12 are inclin^ against the jacket to dampen the horizontal 
motions of the MPU I and also to fine-adjust die position. This is 
done by active use of hydraulics, see fig. 17. 

viii) The MPU ts inclined and deballasted, ready for Uft-off 
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The MPU 1 is inclined and deballastcd unlil the tubular roiaiion beam 
TL siniared on lop of the transversal pontoon 2c, gets a hold of the 
brackets 25 pre4nstalled on the jacket, see fig. 18. 
ix) Uft-off 

When the MPU 1 is ready to lift off the jacket, water in the flushing 
tanks 4 are let out quickly by opening the quick release trapdoors in 
the coliimns 5 thereby achieving a rapid lift. The jacket is prepared in 
advance by cutting the jacket legs, piles, risers ere, see fig. 19. 
X) Tilling of the jacket, ready for transportation 

After lift-off, the jacket is rotated to a near-horizontal position witli 
the use of winches and wii^es mounted on the aft of the MRU 1 or 
winches and wires onboard nigs» see fig. 20- An alternative method is 
to attach buoyancy modules to the jacket. After sea fastening the 
transportation to shore can start. An alternative is to iransfer the jacket 
to a barge for nanspurlation to shore so that the MPU 1 is imznedi- 
afely available for new operations. 
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PATENT CLAIMS 



si. A device for positioning and lifting a marine sirucnjre, particularly a 
platfonu deck, widi Uie use of a U-shaped lifting vessel (1). c h a r - 
acterised by having ai least two adjustable lifting frames 
(12,12), each able to incline towards the middle of die docking area. 
Each of the lifting frames (12) consists of an upper horizontal lifting 

,0 beam (1 3). preferably simated on a level above the top of the lifting 

vessel (1). The near-vertical part of the lifting frame (16) is connected 
to die lifting beam (13) in Ae upper end and in the lower end hinged 
(21) to the lifting vessel (1). The near-horizontal part of Ihe lifting 
frame (18) is in one end connected to the lifting hearo (13) and in the 

IS other end adjustably connected to the lifting vessel (1). 

2. A device according to claim 1. 

characterised by a shock absorbing cover (14) on the horizon- 
tal lifting beam (13). 

ao 

3. A device according to claim 2, 

characterised b y the shock absorbing cover (14) is made of 

rubber. 

js 4 A device according to claim 1 , 

characterised by the lifting beam (13) is equipped with hy- 
draulic cylinders (30) in pre-defined lifting point positions. 

5 A device according to claim 1, 
50 characterised b y the lifting beam (13) is equipped with sand- 

filled cylinders (35) in pre-defined lifting point positions since the 
sand-filled cylinders (35) arc corresponding with the belonging coni- 
cal tubular stubs (37) attached on the plattbrm deck. 

JS 6. A device according to all of the above claims. 

characterised by the lifting firame( 16) is a truss strucnire. 

7. A device according to all of the above claims, 
characterised by die near-horizontal structure (18) is a truss 

to structure. 

8. A device according to all of tlie above claims. 
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characterised by the neor-horizomal structures (18) having 
adjustable connection points lo Uie lifiing vessel (1) consisting of a 
hydraiilically opeiaied holt (9) going into a corresponding hole (8) in 
a guiding rail (7) attached to the lifting vessel (1). 

9, A device acc;o(diag to all of the above claims. 

characterised by the lifting firames (16) in on area above the 
jointed bearing (21) arc equipped with adjustable hydraulic aims (20) 
connected to the lifting vessel (1). 
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Device for positioning and liftins a marine structure, particulariy a 
platform deck. 

The present invention is related to a device for posilionliig and lifting a marine 
structure, particularly a platform deck, wBh the use of a lifting vessel 

in connection with offshore actlvitiee ©uch as gas and oil exploitation it is 
usual to install platforms on the field. These platforms often consist of large 
and heavy platform substructures fived to the seabed. Such a piatform 
substoicture is nomially a so-called 'jacker. which Is a steel tmss structure. 
On top of for example a jacket it is usual to place a platform deck, which Is 
used in connection with drilling and production. The deck also often includes 
living quarters. 

To transport and install the jacket and the platform deck described above, for 
example barges have been used to transport the Jacket and platform deck out 
to the field, and lar?je crane vessels have been used to Install the platform on 
the field. 

Heavy Irft vessels using ballast to vary their draft have also been used to 
transport and install plattomis offshore. 

Tliere are today a great number of offshore platfomis Installad to exploit oil 
and gas. When the oil and/or gas reservoir b are fully exploited the life span of 
the platfomi is usually over and It would in most cases be appropriate to 
remove the platform. 

Some platforms are already removed, and removal of platforms will continue 
at an Increasing pace the coming years. 
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The traditional way of removing platfoims Is to use large ocean going lifting 
cranes. The platform needs to be very thoroughly prepared prior to removal, 
and it must be cut Into smaller parts since even the largest lifting crane 
vessels have limited lifting capacity. The same goes for the platform 
substructure (the jacket). 

Tliese operations are lime consuming and costly, not only because the lifting 
cranes are larjie. expensive and need a large crew, but also because cutting 
a platfomi to smaller pieces in open sea is a very complicated task. It Is also a 
risky operation. 

The new technology, as described In this application, can be described as 
-single lift technology", and wrtll reduce the costs considerably. It will also 
make the operations less risky than present alternatives. Within the category 
"single lift technology" there are thiee oilier concepts that the applicant Is 
aware of at the moment: 

"Offshore Shuttle" is a vessel planned built as a frame work slructuro. The 
vessel has a significant length and the lifting offer example a platform deck is 
based on crossbeams spanning across the stniRture. 

"Master Marine" Is developing a U-shaped semi submersible with deck- 
etruoture oohneoting the top of columns. Lifting is based on load transfer to 
the deck -structure. 

"Vereatfuss" is a concept involving two separate barges each supporting He 
own lifting frame. By pulling the barges together after positioning the littlng 
frames beneath the lifting points on the platfomi deck, the lifting of the Attck 
can be perfonned. This method has already been used to remove small 
platform decks In calm waters. 

One object of the present invention is to accomplish a removal operation of a 
platform in a fest and cost effective manner without cutting either the deck or 
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the Jacket into^smailer parte. The removal operation shall be performed In a 
safe way where the safety of the operators is accomplished in the best 
possible way. 

Another object ot the present invention is that the lifting and handling 
equipment is as flexible as possible and that it can be easily adjusted to fit 
dlffenent sized platform dedcs. Further the equipment shall be able to lift and 
handle jaokels or difTei ent sizes. In accordance with the invention the device 
is intended to be used together with a vessel, a so-called MulU Purpose Unit, 
MPU, which also can transport e.g. the platfonn deck to shore, and then 
transfer the deck to a barge or a pier suitable to the vessel. 

Another object of the device is that it also shall be able to be used for 
installation of plmfQrm.«;, which basically is the reverse of removal. The device 
should furthermore be applicable for a range of purposes where a taige lifting 
capacity is required. 

The objects described above is achieved according to the invention by a 
device for positioning and lifting a marine structure, particularly a platform 
deck, with the use of a U-shaped ballastable lifting vessel, comprising at least 
two adjustable lifting (irames, each able to incline towards the middle of the 
docking area, as comprising each of the lifting frames nnnsisis ot an upper, 
horizontal lifting beam, preferably situated on a level above the top of the 
lifting vessel, a near-support structure of which In its upper end is connected 
to the lifting beam and which in its lower end is hinged to the lifting vessel, 
and a near-horizontal part which in its first end is connected to the lifting beam 
and which in its second end is adjustably connected to the lifting vessel. 

Preferred embodiments of the device are da'^crihp.d in the claims 2 to 9. 

The present invention is descnbed below by means of embodiments and with 
references to the figures, where: 
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Fig. la shows a lifting vessel employed together with the device 
according to the .present invention. 

Fig. lb shows the lifting vessel according to the present invention, 

Fig. 2 shows the lifting vessel positioned around a jacket with a platfonn 
deck, 

Fig. shows a device according to the invention, a steel tubular rotation 
beam for lifting and rotating-a jacket structure, 

Fig, 4 allows a device for lifting and rotating a jacket stnicture for 
installation or removal. 

Fig. 5a-5c show the vessel in connection with lifting and rotating a jacket 
struulure where a special "cradle" is used. 

Fig. 6 shows the lifting frames for lifting of preferably a platform deck, 

Fig. 7 shows hydraulic jacks for operating the lifting firaine, situated 
between the lifting vessel and the muluied legs of the liftuig frame and 
the figure also shows the steel Uibidar beam for hfting and rotation/ 
removal of a j acket structure, 

Fig. 8 shows a hydraulic lock bolt system for locking of the lifting frame 
in a certain position to a guide rail connected to the lifting vessel. 

Fig. 9 shows one first alternative for a connection betwcai the lifting 
fi-ome and the jacket structure for removal of a platform deck. 

Fig. 10a and 1 Ob show a second alternative for a connection betwerathe 
lifting frame and the jacket structure for removal of a platform deck, 

Fig, lla and 1 lb show a third alternative for a connection between the 
UlUng frame and the jacket stnicture for removal of a platform deck. 

Fig. 12, U, 14 and IS show step by step the operation sequence for 
removal of a platform deck with the help of the lifting vessel, and 

Fig. 1 6, 1.7, 1 R, 1 9 and 20 show step by step the operation sequence for 
removal of a jacket structure with the help of the lifting vessel. 
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The device acchrding to the invention will now be described with 
reference to the figures, especially fig. la and 2. 

Tlie di^vicc according to the present mvention will now be described in 
connection with a lifting vessel protected through the Norwegian patent 
application no. 99 2759 held by the applicant of the present mventioii. 
The device according to the present invention is therefore described in 
connection with this lifting vessel, however it shall be noted that the 
device can be applied with other vessels and other equipment. 



The lifting vessel 1 (MPU) is developed as a floating concrete hull wifla a 
U-shaped pontoon fcundaiion 2 containing two longitudinal pontoons 2a, 
2b and a transverse pontoon 2c, and with oolimms 5 through the water 
surfeoe for hydrostatic stability and optimal behaviour in tlie sea. The 
columns 5 are not connected stnictunilly at Ihe top, which is made 
possible by a rigid and robust hull structure. A brim 3 along the lower 
edge of the pontoon foundation improves further the behaviour of tjbte 
vessel in the sea. The vessel 1 is specially developed for operations 
offehore. The U-shapc of the pontoon foxmdatioii 2a, 2b, 2c enables the 
vessel to position itself aitjund a platfonn bdng installed or a platform 
bcLiig (viuoved, be it the platform deck or a platform substructure. The 
lifting operation is perfonned according to Archimedes' principle by 
ballasting/deballasting tiie vessel 1. The lifting is mainly perfonned 
vertically, but the vessel 1 can be inclined in all direulions to enable 
special lifting operations. 

Positioning of the vessel 1 is considered done by tugs, but thrustcrs can 
be installed to make the vessel 1 sclf-propulsivc. The vessel 1 is designed 
to operate in all oceans in all parts of tlie world. The vessel 1 is also 
designed to be ti-ansporled on a heavy lift ship to ease transportation over 
large distance;;. 

The vessel 1 is equipped with devices specially fitted for the operations 
the vessel 1 is intended for. Installation and removal of platforms 
(platfonn decks and platform substructures) for the oil and gas industry 
are examples of operations the vessel 1 is intended for. 

Installation and removal of platform subslructuies are mentioned above 
as fields of yperalion for the vessel 1. The vessel I will now be described 
in relation to these operations, especially in connection with the handling 
of jackets. Steel jackets are wdely used all over the world in the oil and 
gas industry as substructure for offelions oil and gas production umts. 
There are also many other .<!iniations where a jacket structure is eidtable as 
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a support structure. There wiU be a market fixr both instaUatiow aiid 
removal of jackets in the fimire. Below is described operations 
conceraing removal of a jacket. For instaUation the operations wiU be 
paformed in the reverse order. 

According to the pre.sent invention lifting brackets 25 are attached to the 
jacket legs on one side of the jacket at a certain, pre-established height A 
circular tubular rotation beam 22, according to the invention, is fixed to 
the lop of (he iraiisveise pontoon 2c of the lifting vessel 1. The lifting 
vessel 1 is positioned arouxfii the jacket with the help of tugs and active 
use of a lifting frame 12 according to the present mvention. This device 
will be described more thoroughly later in connection with Ufting devices 
for positioning and lifting of a platform deck. Tlie vessel 1 is hauled to a 
position where the transverse pontoon 2c of the vessel 1 is positioned 
close to the side of the jacket where the Utting brackets 25 are attached. 
The lifting vessel is ballasted to the desired draft and inclination of heel 
so that the tubular rotation beam 22 coiuiects with llie lifting brackets 25, 
see fig. 4. concurrent with the lower edge of the transverse pontoon 2c 
bear against the jacket legs with fenders between them. The Ufting 
brackets 25 are locked to the tubular rotation beam 22 and by deballastmg 
the lifting vessel 1 the jacket is lifted. When the jacket is lifted clear of 
the seabed or foimdaUou the lower part is lifted to the surface using wires 
and winches (or buoyancy module.^), thereby Totating the jacket about the 
hibular rotation beam 22, bcjfore toanspoitation to a new destination. 

The Ufting brackets 25 are made of steel of robust design and will absorb 
all forces introduced by the Ufting and rotating operations. The lifting 
brackets 25 are designed to lock onto the tubular rotation beam, llie 
lifting brackets 25 easily rotate on the tubular rotation beam 22. 

Pre-engiueering is required witli regards to the strength of the jacket 
structure before a lift can take place. The jacket legs vrmt be remforced if 
they cannot endure the loads introduced. The Ufting brackets 25 can, it 
necessary, be shaped with two long tubular clamps with a plate between 
them, so tfiat they can be mounted to the main leg and a diagonal bracmg 
of aw jacket. The bntckets 25 wiU then absorb the forces fiom the tubular 
rotation beam 22 and distribute them to the tubular clamps, which in turn 
distribute the forces onward in axial direction of the legs and the braces 
of the jacket, and so avoiding the largest shear forces. This device must 
be dimensioned for each individual case. 

I'or some jackets it may be difficult to dimension the eappoxt for the 
brackets 25. If fliis is a problem a "Ufting cradle" according to the 
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invention can be used, see fig. 5. The liftiiig crddle is attached to the 
tubular niUiliun beam 22 and uses this as a rotation point as described 
above. The cradle 29 is a framework consisting of two triongular frames 
pointing outwards with a pointed end upwards, attached to the tubular 
rotation beam 22 on the pontoon. The triangular frames are connected 
wilh a tubular beam at the bottom of the perpendicular. The cradle 29 
consists of tubes 2-3 meters in diameter that are filled with water when 
the cradle 29 is in its lowest position and will be emptied when ihe lift 
starts. The large dimeiisioiis secure structural strength and enough 
buoyancy to contrihnte to the lift. 

The lifting vessel 1 is positioned as described above and the urddle 29 
will embrace the jacket. Specially adjusted saddles are attached to the 
lower circular beam on the cradle 29, resting against the jacket legs. To 
avoid the jacket from sUding oft" the cradle 29 during the lift flic jacket is 
connected to the tubular rotation beam 22 through brackets aLlached to 
the jacket legs. On the back of the lifting vessel 1 winches are mounted 
on each side of tlie "ducking area" i.e. the inner area of the U-shaped 
pontoon foundation surrounded by the two longitudinal pontoons 2a, 2b 
and the transversal pontoon 2c. Winches onboard tugs can also be used. 
Through pulleys wires with a hook in one end is hooked to Uie lower 
comers of the cradle 29. The crddle 29 is now lifted upwards rotating 
about die tubular rotation beam 22 and the jacket is lifted out of the water 
for safe transpornuinn to shore. An alternative method is to 
bsdlast/deballast the vessel 1 combined with the use of buoyancy modules 
attached to the jacket 

The present device for positioning and lifting of a platform deck will now 
be described with reference to the drawings. Platform decks exist in 
different sizes and to be able to handle them all, the liftuig device must be 
large, strong and flexible/adjustable, wilh strict requirements tn The shape 
for positioning ai\)und the substmcture carrying the deck. 

A lifting frame 12 fitted with a horizontal robust lifting beam 13 al die 
top is pin-conncctcd 2 1 to the top of tlie lougiludinal pontoons 2a, 2h nn 
each side of the docking area, see fig. 1. The lifting frame 12 consists of a 
horizomal structure 1 R, preferably a truss structure, going from the 
horizontal lifting beam 13 to the upper anchorage point 10 on the lifting 
vessel 1 , Furthermore the lifting frame 12 consists of a vertical support 
stmcture 16, preferably a truss-work, connected in iti; upper end to the 
lifting beam 13 and connected in its lower end to the lifting vessel 
through an anchorage point 1 1> preferably a pin coimcction 21 . The 
lifting frames 12, 12 in the upright position stands taller than the top of 
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the lifting vessel 1, such tbat the lifting beaius 13, 13 are always above 
the hull of the lifting vessel 1 . The lifting frames 12, 12 can, with the use 
of the hydraulic cylinders 20, 20 connected to tihe lifting vessel 1 and tiic 
lifting frames 12, 12, see fig. la and 7, be inclined towards the middle of 
the docking area to position the lifting beams 13, 1 3 under the lifting 
points on the platfinnn deck. The two lifting frames 12, 12 can be run 
independently. The lifting frames 12, 12 are looked in the right position 
before the lift starts, with hydraulic bolts 9 tlux)ugh holes 8 in guide rails 
7 comiected to each of Ihe four columns 5 on the hull of the lifting vessel 
1 , see fig. la and 8. This ensures fixation in all directions included sea 
fastening during transport. Plane outer walla 6 tangcotially fixed to the 
columns 5 ore supporting the guide raib 7. The plane walls 6 are 
furthermore perpendicular to the diieclion of the connection line between 
two columru! 5,5. 

The connection between the lifting beam 13 and the deck can be earned 
out in different ways. Below is described three ways that ensiures 
adequate flexibility to absorb shock.s during a lift off: 

i) The lifting beam 13 can be equipped wi& a shock absorbing cover 
14 while also placing shock absorbing cushions undeiuealh the 
deck. If it is not possible to lift directly undemearh the deck the ~ 
upper pan of the jacket can be fitted with brackets 26 with shock 
cushions so that the lifting beam 13 can get a proper bold, sec fig. 
9. Prior to lift off the jacket will be cut right below tlie brackets 26. 

ii) Hydraulic cylinders 30 are placed on top of the lifting beam 13 in 
well calculated positions to get direct contact with tiie lifting points 
on the deck structure (or brackets 26 on the upper part of the 
jacket). Shock absorbing cushions are placed between the deck 
structure and the hydraulic cylinders 30 to obtain maximum 
damping, see fig. 10. 

iii) "Shock cells" consisting of cylinders 35 filled with sand or auoUicr 
shock absorbing material is placed on top of the lifting beams 13 in 
well calculated positions. Conical tube stubs 37 are placed in 
corresponding positions on the deck structure. Hie conical tube 
stubs 37 absorb shocks when they penetrate the sand-fiUed 
cylinders 35, see fig. 1 la. An alternative is that both the tube stubs 
37 and tlie shock cells 35 are mounted on the deck ."Ujiicnire, see 
fig. lib. 
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The MPU 1 is positioned around a jacket stmcture with deck and is made 
ready for lift off and removal of the deck. The lifting fi-ames 12, 12 oa 
each side of the docking ajuea is aulively used for positioning by inclining 
Ihcm against the jacket with the help of hydraulically controlled arms 20, 
see fig. 2. Additionally the positioning is done by tugs. The lifting frames 
12, 12 are pulled back into lifting position when the MPU 1 is in the right 
position, as described above. The MPU 1 is then deballasted slowly until 
the lifting beams 13 are touching the lifting points. Compensation for the 
vertical motions of the MPU 1 is portly done by flexible shock cushions 
mounted on the lifting beaiis and lifting points, and partly by the use of a 
flushmg system Itial ensures a quick load transfer. When the deck has a 
safe clearance to the jacket the MPU is pulled away ftom the jacket 
before ballasted down to transport draft 

The flushing system consists of flushing (balla.«!t) tanks 4 above the 
waterline with large area quick release trs^doors ftiat enable die water to 
flush out. Trapdoors on different levels enable multiphase flushing, i.e. 
flushing in several steps. 

This example describes the operations for removal of a platform deck. 
The diff^^t operations are illustrated in a sequence of figures; fig. 12- 



i) Positioning around a jacket with a deck. 

With tiie help of tugs the MPU 1 is positioned around the jacket 
The lifting frames 12, 12 are in upright position with good 
clearance to the jacket. The dmft of the vessel 1 ensures good 
cleorancc to the deck, see fig. 12. 

ii) Using tlic lifting frames 12, 12 to fine adjust the position around 
the jacket. 

When the MFU 1 is approaching the ooitcct position the lifting 
frames 12, 12 are inclined against the jacket to dampen the 
horizontal motions of the MPU 1 and also tn flne-adjusi the 
position. This is done by active use of hydrauUcs, see fig. 13. 

iii) DehalJasting the MPU 1 , ready for lift-of£ 

Ihfi MPU I is deballasted while the lifting frames 12. 12 glide 
along the jacket structure to dampen die horizonial motions. The 
debaUasting proceeds until the lifting frames 12, 12 are right under 
the lifting points on the deck. The Ufting frames 12, 12 arc then 
locked into position and MPU 1 is ready for lifting off the platform 
deck, sec fig. 14. 

iv) Lift-off of tlie deck 
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When tke MPU 1 is ready to lift off the deck, water in the flushing 
tanks 4 are let out quickly by opening the quick release trapdoors 
in the columns 5 thereby achieving a rapid lift- The deck is 
prepared in advance by cutting the connections between ihe deck 
and the jacket, see fig. 1 5. 
v) Ready for transportation to shore 

After litt-ofi the MPU 1 is pulled away fifom the remaining jacket. 
The MFU 1 is deballastcd dovm to tr aiisportatiun draft when it is 
clear Iruiu the jacket. If necessary additional sea fastening to the 
locking of the lifting^&ames 12, 12 are added and tibie transportation 
to shore can start. It is also possible to transfer the deck to a barge 
for transportation to shore so tliat die MPU 1 is immediately 
available for new operations (e-g. removaj of the jacket). 

This example describes the operations for removal of a jacket structure, 
The different operations are illustrated in a sequence of figures; fig- 16- 
20: 



vi) Positioning around a jacket (without a deck). 

With help from tugs the MPU 1 is positioned around the jacket. 
The lifting frames 12, 12 arc in upright position willi good 
clearance to the jacket, see fig. 16. 

vii) Using the lifting frames 12, 12 to fine adjust the position around 
the jacket 

When the MPU 1 is approaching the correct position flie lifting 
frames 12, 12 are induied against Uxe Jacket to dampen the 
hori^.oatal muliuns of the MPU 1 and also to fine-adjust the 
position. This is done by active use of hydraulics, see fig. 17. 

viii) 1 he MPU is inclined and deballasted, ready for lift-off 

The MPU 1 is mcUncd and deballasted imtil the tubulai- rotation 
beam 22, situated on top of the transversal pontoon 2c, gets a hold 
of the brackets 25 pre-installed on the jacket, see fig. 18. 

ix) Lift-off 

When the MPU 1 is ready to lift off the jacket, water in die 
flushing tanks 4 are let out quickly by openiug the quick release 
trapdoors in tlie columns 5 thereby achieving a rapid lift. The 
jacket is prepared in advance by cutting the jacket legs, piles, risers 
etc, see tig. 19. 

x) Tilting of die jacket, ready for transportation 

After lift-off, the jacket is rotated to a near-horizontal position with 
the use of winches and wires mounted on the aft of the MPU 1 or 
. winches and wires onboard tugs, sec fig, 20. An akemative method 
is to attach buoyancy modvdes to tlie jacket. After sea fastening the 
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transportation to shore can start, An alternative is to transfer the 
jacket to a barge for transportation to shore so diat the MPU 1 is 
immediately available for new operations. 
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PATENT CLAIMS 



1 A device for positioning and lifting a marine structure, particularly a 
platform deck, with the use of a U-shaped ballastable lifting vessel (1)i 
characterised by comprising at least two adjustable lifting 
frames (12,12), each able to Incline towards the middle of the docking 
area, as each of the llfiing nrames (12) consists of an upper horizontal 
lifting beam (13), preferably bilualed on a level above the top of the 
lifting vessel (1), a near-vertical support structure (16) which in its 
upper end is connected to the lifting beam (13) and which in its lower 
end is hinged (21) to the lifting vessel (1), and a near horizontal part 
(18) which in its first end connected to the lifting beam (13) and 
which in irs su^tonri end is adjustably connected to the lifting vessel (1). 



2. A device according to daim 1 , 

characterised in that the upper honzontal lifting beam (13) 
is covered with an external shock absorbing cover (14). 

3. A device according to daim 2, 

characterised in that thft Rhode ahMrbing cover (14) is 
made of rubber. 



4. A device according to claim 1 , 

characterised in that the lifting beam (13) is provided with 
hydraulic cylinders (30) in pre-defined lifting point positions. 



S. A device according to claim 1. 

characterised In that the lifting beam (13) is provided with 
sand-filled cylinders (35) in pr^efined lifting point positions as the 
sand-fitled cylinders (35) co-operate with the comespoiKling u^nical 
tubular stubs (37) on the platfomfi deck. 
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A device according to any of the preceding claims, 
characterised in t h a t the near-vertical part (16) Is a truss 
structure. 



7. A device according to any of the preceding claims, 

characterised in that the near-horizontal part (18) is a truss 
structure. 

a. A device according to any of the preceding claims, 

characterised in that the adjustableuonnection of the near- 
horizor ilal part (1 8) of tlie lifling vessel (1 ) is in the fomi of a hydrauli- 
cally operated bolt (9) inserted into a corresponding hole (8) in a 
guiding rail (7) on tfic lifting vessel (1). 

9. A device according to any of the preceding claims, 

characterised In that the near-vertical part (16) in an area 
above the hinge point (Z1) Is equipped with adjustable hydraulic arms 
(20) connected to the lifting vessel (1). 



V; 



AMENDED SHEET 



Patentstvret 

Styret for det tndustrielle rettsvem 



NORSK GRANSKINGSRAPPORT 
NORWEGIAN SEARCH REPORT 



Patentsoknad nr. 
Patent application no. 



19992761 



Kategori/ 
Category* 



AnfBrte publikasjoner: 
Cited documents: 



Relevant mot krav 
Relevant to claim(s) 



Y 

Y 

Y 

Y 

Y 

Y 

Y 

X 

Y 

A 

Y 

Y 

Y 



\ 



US 5,975,807 tA^cL . 
(Hele dokumentet) ; ^'J 

US 5,829,919 /C^^ 
(Hele dokumentet) 
US 5,800,093 i2^cJL. 
(Hele dokumentet) ^ 
US 5,609,441 J2^c>^^ 
(Hele dokumentet) 
US 5,607,260 Ji^ct. 
(Hele dokumentet) 
US 4,973,200 -e^^- 
(Hele dokumentet) 
US 4,774,697 f-^^ 
(Hele dokumentet) u J 

US 4,714,382 ^fcca:^ CZ^ir^JL xyy^ 

(Hele dokumentet) 

GB 2 165 188 A ^A^d . 

(Hele dokumentet) 

SE 467 156 B j^y^y^ oL . 

(Hele dokumentet) 

WO 98/24980 oL, 

(Hele dokumentet) A ^ (^s HS^^boo^ 

NO 160424 B pcX^^T^^ 7 
(Hele dokumentet) . , . ^ 

NO306385B1 - ' tv^^^^^Mx^^ 

(Hele dokumentet) ^ cJ/^^^^ot 



•Dokumentkategori: 
X: saerlig relevant alene 

Y: saerlig relevant dersom det kombineres med annet 

dokument i samme kategori 
A: bakgrunnsteknikk 
D: anfert i beskrivelsen 

E: dokument med lidligere prioritet (PL § 2.2.3) 
&: publikasjon i samme patentfamilie 



♦Category of cited document: 
X: particularly relevant if taken alone 

Y: particularly relevant if combined with another document of the 

same category 
A: tedinological background 
D: document cited in the application 

E: earlier patent document, but published on, or after the filing date 
&: member of the same family 



Rapport utferdiget/date of report: 1999.11.18 



W/PO 



PATENT COOPERATION TRE 

PCX 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCX Article 36 and Rule 70) 



REC O 2 8 SEP 2001 



PCT 



Applicant's or agent's file reference 

102779/SAO 


FOR FURTHER ACTION Notification of Transmittal of International 

Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/NOOO/00198 


International filing date (day/month/year) 
07,06.2000 


Priority date (day/month/year) 
07.06.1999 


International Patent Classification (IPC) or national classification and IPC7 
B63B 35/44, E02B 17/02 


Applicant 

MPU Enterprise AS et al 



I . This international preliminary examination report has been prepared by this Intemadonal Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



13 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 



I 




11 


□ 


111 


□ 


IV 


□ 


V 




VI 


□ 


Vll 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 



VIII I I Certain observations on the international application 



Date of submission of the demand 
04.01.2001 


Date of completion of this report 
21.09.2001 


Name and mailing address of the IPEA/SE 
Patent- och registreringsverket Telex 
Box 5055 17978 
S-102 42 STOCKHOLM PATOREG-S 

Facsimile No. 08-667 72 88 


Authorized officer 

Christer Jonsson/ j s 
Telephone No. 08-782 25 00 



Form PCT/IPEA/409 (cover sheet) (January 1998) 



INTERNATIONAL PI 



INARY EXAMINATION REPORT 



T/^ 



ional application No. 
'T/NOOO/00198 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
I [ the international application as originally filed 

the description: 



pages 
pages 

the claims: 

pages 

pages 

pages 
pages 



, as originally filed 
, filed with the demand 



1-11 



, filed with the letter of Q9 . 07 , 2001 



1-2 



^ the drawings: 
pages 1-13 

pages 

pages 



, as originally filed 

, as amended (together with any statement) under article 19 

, filed with the demand 
, filed with the letter of 09, 07 ,2001 



, as originally filed 
, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language English which is: 

[ I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 



I — I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
' — ' or 55.31 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence lisfing: 
I I contained in the international application in written form. 
I I filed together with the international application in computer readable form. 
I I furnished subsequently to this Authority in written form- 
ic furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently fiimished written sequence listing does not go beyond the disclosure in the 
' — ' international aoolication as filed has been furnished. , «. u 

□ The statement that the information recorded in computer readable form is identical to the wntten sequence listing has 
been furnished. 

4. \^ The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheet/fig 

□ This report has been established as if (some oO tiie amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been Jurnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to tins report since they do not contain amendments (Rules 70, 16 
and 70. 17), 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



SlateineiU 

Novellv(N) 

Inventive step (IS) 



Claims 1 — 9 
Claims 



Claims 1 — 9 
Claims 



Industrial applicability (LA) Claims 1-9 

Claims 



Y1:S 
NO 

YItS 
NO 

YHS 
NO 



2. Citations and explanations (Rule 70.7) 



Documents cited in the International Search Report: 

1. US 5829919 A (HEEREMA) 

2. US 4714382 A (KHACHATURIAN) 

3. US 4744697 A (COPPENS) 

The documents cited in the International Search Report 
represent background art. 

The invention defined in claims 1-9 is not disclosed by any of 
these documents. 

None of the cited documents gives any indication towards the 
claimed device for positioning and lifting a marine structure 
with the use of a U-shaped ballastable lifting vessel 
comprising two or more adjustable lifting frames that are 
incline towards the middle of the docking area having a 
lifting beam, a near-vertical support structure and a near- 
horizontal part as stated in claim 1. No relevant combination 
of the cited documents would lead a person skilled in the art 
to the invention defined in the claims. 

Therefore, the invention defined in claims 1-9 is novel and is 
considered to involve an inventive step. It is also considered 
to be industrially applicable. 
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Fig. 15 



O.nr 102779 

Anordning for posisjonering og lofting av en marin konstruksjon, saeriig et 
piattformdekk. 

Den foreliggende oppfinnelse angar en anordning for posisjonering og lof- 
ting av en marin konstruksjon, saerlig et piattformdekk, ved hjetp av et loftefartoy. 

I forbindelse med offshore-aktiviteter slik som olje- og gassutvinning er det 
vanlig S installere plattformer pa feltet. Disse plattfprmene bestar ofte av store og 
tunge understellskonstruksjoner som er fastgjort i havbunnen. En slikt under- 
stellskonstruksjon er vanligvis en sakalt "jacket" som er en fagverkskonstruksjon 1 
stal. Pa toppen av for eksempel jacketkonstruksjonen er det vanlig a plassere et 
piattformdekk, som benyttes i forbindelse med boring og produksjon. Dekket inn- 
befatter ofte ogsa et boligkvarter. 

For a frakte og installere plattformunderstell og piattformdekk av den oven- 
for beskrevne type har det vasrt benyttet for eksempel lektere som transporterer 
understellet og plattformdekket ut pa feltet og store kranskip har vaert benyttet ved 
installasjon av plattformen pa feltet. 

Det har ogsa vaert benyttet ballasterbare fartoy for a transportere og instal- 
lere plattformer offshore. 

Det er 1 dag et stort antall av plattformer til havs som er installert for a ut- 
vinne olje og gass. Etter som olje- og/eller gassreservoarene pa et felt er oppbrukt, 
vil plattformens levetid ofte vaere over, og i mange tilfeller vil det derfor vaere aktu- 
elt a fjerne plattformen. 

Noen plattformer er allerede fjernet, og dette vil i okende grad fortsette i de 
naermeste arene. 

Den tradisjonelle maten a ^eme en plattform pa er S benytte store, hav- 
gaende kranfartoyer. Plattformen ma prepareres grundig, og den ma blant annet 
deles opp i biter da selv store loftefartoy har begrenset loftekapasitet. Tilsvarende 
er tilfelle for plattformunderstellet (jacketen). 

Disse operasjoner er tidkrevende og kostbare, bade fordi kranfartoyene er 
store, dyre og krever hoy bemanning, og fordi det er komplisert a jobbe offshore 
med a dele opp en plattform. Dette er heller ikke en risikofri operasjon. 



# ^ '# 

Denne nye teknologi kan betegnes som "single lift technology", og vil gi sto- 
re besparelser med hensyn til kostnader. Den vil ogsa vasre mindre risikofylt enn 
navaerende fremgangsmater Innenfor "single lift technology" finnes det tre kon- 
septer som sckeren i dag kjenner til: 

Offshore shuttle er et fartoy planlagt bygget opp av en fagverkskonstruk- 
sjon. Fart0yet har en vesentlig lengde og lofting av for eksempel et plattformdekk 
er basert pa tverrbjelker som spenner over konstruksjonen pa tvers. 

Master Marine er i ferd med a utvikle et U-formet, halvt nedsenkbart fartoy 
(semi) med baerekonstruksjon (dekk) som forbinder soylene i toppen. Lofting er 
basert pa lastoverforing til denne dekkonstruksjonen. 

Versatruss er utviklet et konsept som omfatter separate lektere som under- 
stotter hver sin lofteramme. Ved a trekke lekterne sammen etter a ha posisjonert 
lofterammene inn under loftepunktet i dekket kan dekket loftes av understellet. 
Denne fremgangsmSten har allerede blitt brukt til lofting av sma plattformdekk 1 
rolig farvann. 

Et mai med den foreliggende oppfinnelse er S kunne gjennomfore en fjer- 
ningsoperasjon av en plattform pa en hurtig og kostnadseffektiv mate uten a matte 
dele opp dekket eventuelt understellet i biter. Fjerningsoperasjonen skal ogsa utfo- 
res pa en trygg mate hvor sikkerheten til operatorene skal ivaretas pa best mulig 
mate. 

Et annet mal med den foreliggende oppfinnelse er at lofteutstyret skal vaere 
mest mulig fleksibelt, slik at det kan tilpasses forskjellige plattformdekkbredder. 
Videre skal utstyret kunne benyttes til a lofte og handtere jacketer av forskjellig 
storrelse. Anordningen i henhold til oppfinnelsen skal kunne benyttes i forbindelse 
med et fartoy, en sakalt "flerformalsenhet" (engelsk Multi Purpose Unit, MPU), 
som ogsa skal kunne frakte for eksempel plattformdekket til land, for sa overfore 
dekket til en lekter innaskjaers, eventuelt en pir som er tilpasset fartoyet 

Et annet mal med anordningen er at den ogsa skal kunne anvendes til in- 
stallasjon av plattformer, som i hovedtrekk er det omvendte av fjerning. Videre skal 
anordningen kunne anvendes ved en rekke andre formal der stor basreevne er 
pakrevet. 

De ovenfor angitte mal oppnas ifolge oppfinnelsen ved en anordning for po- 
sisjonering og lofting av en marin konstruksjon, saerlig et plattformdekk, innen et 
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l0ftefart0ys dokkomrade, kjennetegnet ved at den omfatter minst to justerbare un- 
derstottelsesrammer som hver kan vinkles innover i loftefartoyets dokkomrade, 
idet hver understottelsesramme bestar av en horisontal 0vre loftebjeike, som for- 
trinnsvis er anordnet i et niva over loftefartoyet, en skrastagkonstruksjon som i sin 
0vre ende er forbundet med l0ftebjelken og som i sin nedre ende er leddlagret til 
l0ftefart0yet, og en tilnaermet horisontalkonstruksjon som i sin ene ende er forbun- 
det med l0ftebjelken og som i sin andre ende er justerbart innfestet til l0ftefart0yet. 
Foretrukne utf0relsesformer av anordningen er videre utdypet i kravene 2 til 
og med 9. 

Den foreliggende oppfinnelse skal i det f0lgende forklares ved hjelp av 
utf0relseseksempler og med henvisning til figurene, hvor 

Fig. 1a viser et l0ftefart0y som anvendes i forbindelse med anordningen 
if0lge foreliggende oppfinnelse, 

Fig. 1b viser selve l0ftefart0yet if0lge foreliggende oppfinnelse, 

Fig. 2 viser l0ftefart0yet plassert rundt en fagverksplattform med plattform- 

dekk, 

Fig. 3 viser en r0rbjelke for l0fting og rotasjon av en fagverksplattform, 

Fig. 4 viser en anordning for l0fting og rotasjon av fagverkskonstruksjoner 
ved installasjon eller fjerning, 

Fig. 5a-5c viser fart0yet i forbindelse med l0fting og handtering av en fag- 
verksplattform hvor en spesiell "vugge" benyttes, 

Fig. 6 viser foreliggende anordning i form av underst0ttelsesrammer an- 
vendt i forbindelse med l0fting av fortrinnsvis et plattformdekk, 

Fig. 7 viser hydrauliske armer (jekkesystem) som er anordnet mellom l0f- 
tefart0yet og underst0ttelsesrammens skrastagkonstruksjon, og figuren viser ogsS 
den r0rformede bjelken for rotasjon/fjerning av en fagverksplattform, 

Fig. 8 viser et hydraulisk boltsystem for lasing av underst0ttelsesrammen til 
en glideskinne pa l0ftefart0yet, 

Fig. 9 er et f0rste alternativ av en forbindelse mellom underst0ttelses- 
rammen og fagverksplattformen for fjerning av et dekk, 

Fig. 10a og 10b viser et andre alternativ av en forbindelse mellom under- 
st0ttelsesrammen og fagverksplattformen for fjerning av et dekk. 
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Fig. 11a og lib viser et tredje alternativ av en forbindelse mellom under- 
stottelsesrammen og fagverksplattformen for ^erning av et dekk. 

Fig. 12, 13, 14 og 15 viser den trinnvise operasjonen for fjerning av et 
plattformdekk ved hjelp av l0ftefart0yet, og 

Fig. 16. 17. 18. 19 og 20 viser den trinnvise operasjonen for fjerning av et 
plattformunderstell ved hjelp av loftefartoyet. 

Anordningen ifolge foreliggende oppfinnelse skal na forklares nned henvis- 
ning til figurene og forst spesielt med henvisning til fig. la og 2. 

Anordningen ifolge foreliggende oppfinnelse skal na forklares i forbindelse . 
med et kranfartoy som er beskyttet gjennom norsk patent soknad nr 99 2759 tilho- 
rende sokeren av foreliggende oppfinnelse. Anordningen ifclge foreliggende opp- 
finnelse er derfor beskrevet i forbindelse med dette kranfartoyet, men det skal i- 
midlertid forstas at anordningen kan brukes i forbindelse med andre fartoy og annet 
utstyr. 

Loftefartoyet 1 (MPU'en) er utviklet som et flytende betongskrog med et U- 
formet pongtongfundament 2 bestSende av to langsgaende pongtonger 2a, 2b samt 
en tverrpongtong 2c, og med scyler 5 gjennom vannlinjen for hydrostatisk stabilitet 
og optimal oppforsel i sjoen. Soylene 5 er ikke strukturelt forbundet i toppen, noe 
som muliggjores av en stiv og robust skrogkonstruksjon. En brem 3 langs nedre 
kant av pongtongen forbedrer ytterligere fartoyets oppforsel i sjoen. Fartoyet 1 er 
spesielt utviklet for operasjon til havs. Den U-formede pongtongen 2a, 2b, 2c gjor at 
fartoyet 1 kan posisjoneres inn rundt en plattform for installasjon eller loft av platt- 
formdekk eventuelt loft av baerestrukturen. Lofting foregar etter Arkimedes' prinsipp 
ved ballastering/deballastering av fartoyet 1. Lofting foregar i hovedsak vertikalt, 
men fartoyet 1 kan ogsa skrastilles/tiltes noe for a tilpasses spesielle lofteoperasjo- 
ner. 

Posisjonering av fartoyet 1 er i forste rekke tenkt utfort ved hjelp av slepe- 
bater, men installasjon av egne trustere er ogsa mulig for at fartoyet skal kunne bli 
"selvgaende". Fartoyet 1 er konstruert for a kunne utfore operasjoner i alle havom- 
rader i verden. For a lette frakt fra et havomrade til et annet er fartoyet konstruert for 
frakt pa tungloftskip. 



Fartoyet 1 er utrustet med anordninger som er tilpasset de operasjoner som 
fartoyet er tiltenkt a utfore. Som eksempel pa operasjoner kan nevnes installasjon 
og fjerning av plattformer (understell og dekk) for olje og gassindustrien. 

Installasjon og fjerning av plattformunderstell er som nevnt ovenfor et aktu- 
elt operasjonsomrade for fartoyet. Fartoyet 1 skal na forst forklares i forbindelse 
med denne type operasjon, og naermere bestemt i forbindelse med handtering av 
fagverksplattformer (engelsk jackets). Fagverksplattformer av stal brukes i olje og 
gassindustrien over hele verden som understell for produksjon av olje og gass til 
havs. Man kan ogsa tenke seg andre sammenhenger der en jacket-konstruksjon 
kan vaere hensiktsmessig a bruke som en baerestruktur. Det vil i fremtiden vaere et 
marked for bade installasjon og fjerning av jacketkonstruksjoner. Nedenfor er det 
beskrevet operasjoner vedrorende fjerning av en jacket. For installasjon gjores 
operasjonene i omvendt rekkefolge. 

Loftebraketter 25 festes til jacketbenene langs en side av jacketen, i for- 
handsbestemt hoyde. Pa loftefartoyet er en rorbjeike 22 fastmontert pa toppen av 
tverrpongtongen 2c. Loftefartoyet 1 posisjoneres rundt jacketkonstruksjonen ved 
hjelp av slepebater samt aktiv bruk av en anordning ifolge foreliggende oppfinnel- 
se som er i form av en understottelsesramme (lofteramme) 12 og denne vil be- 
skrives mer utforlig nedenfor i forbindelse med I0fteinnretninger for posisjonering 
og lofting av et plattformdekk. Fartoyet 1 bukseres inntil dets tverrpongtong 2c 
ligger an mot plattformunderstellets ene side der hvor leftebraketter 25 er montert. 
Loftefartoyet ballasteres til riktig elevasjon og helningsvinkel slik at rorbjelken 22 
tar tak under loftebrakettene 25, se fig. 4, samtidig som underkant av tverrpong- 
tongen 2c ligger an mot jacketbenene med fenderne i mellom. Loftebrakettene 25 
lases til rorbjelken 22 og jacketen loftes ved hjelp av ballastering av fartoyet 1. 
Etter at jacketen er loftet klar av bunnen (eventuelt fundamentet) vippes bunnpar- 
tiet av jacketkonstruksjonen opp til overflatenivaet ved a rotere om rorbjelken 22, 
ved hjelp av vaiere fra vinsjer (eventuelt ved bruk av ballastering/oppdrifts* 
legemer). for transport til ny destlnasjon. 

Loftebrakettene 25 er av stal i kraftig utforelse og vil ta opp alle krefter ttlfort 
av et loft/rotasjon. Loftebrakettene er konstruert slik at jacketkonstruksjonen vil bli 
hindret i a bevege seg av brakettene. Loftebrakettene 25 kan enkelt rotere pa ror- 
bjelken 22. 
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En forprosjektering er nodvendig for et loft kan foretas med hensyn til styr- 
ken i jacketkonstruksjonen. Hvis ikke benene taler belastningen de vil utsettes for, 
ma de forsterkes. Loftebrakettene 25 kan om nodvendig utformes med to lengere 
rorklemmer og en skive mellom dem, slik at de kan monteres pa hovedbenet og 
en diagonalavstiver. Brakettene tar opp krefter fra rorbjelken 22 og fordeler dem til 
rorklemmene som igjen vil fordele kraften i aksial retning av benet og avstiveren 
slik at de storste skjaerkreftene unngas. Denne anordningen ma dimensjoneres for 
hvert enkelt tilfelle. 

For enkelte jacketkonstruksjoner kan det vaere vanskelig a dimensjonere 
innfestingen av loftebrakettene 25 og en "loftevugge" kan tas I bruk, se ftg. 5. Lof- 
tevuggen festes i rorbjelken 22 og bruker denne som rotasjonspunkt som beskre- 
vet over. Vuggen 29 er et rammeverk bestaende av to triangulaere rammer peken- 
de utover med en spissende opp og forbundet med en rorbjeike nederst i perpen- 
dikulaeren og gjennom rorbjelken opp pa tverrbjelken. Vuggen 29 er satt sammen 
av ror med to - tre meter 1 diameter og vil fylles med vann i henteposisjonen og 
det deballastereres nar loftet starter. De store dimensjonene er for styrke og for a 
oppna nok oppdrift til at det hjelper pa loftet. 

Loftefartoyet 1 posisjoneres som beskrevet ovenfor og loftevuggen 29 vil 
omfavne jacketen. Pa rorbjelken i bunnen av loftevuggen festes det spestelt til- 
passede sadelanlegg hvor jacketbenene hviler inntil. Festekroker festes til jacket- 
benene i hoyde med overste rorbjeike 22 og hektes pa rorbjelken for at konstruk- 
sjonen ikke sklir av nar loftet foretas. Bakerst pa loftefartoyet 1 er det montert vin- 
sjer pa hver side av "dokkomradet" d.v.s. det indre omradet av den U-formede 
pongtongen som er innesluttet av de to langsgaende pongtongene 2a, 2b og den 
tverrgaende pongtongen 2c. Vinsjer pa slepebater kan eventuelt anvendes. Via 
taljer blir vaiere med krok i enden festet til korthjornene pa loftevuggen 29. Vug- 
gen loftes opp og roterer om ovre rorbjeike 22 og jacketkonstruksjonen blir loftet 
opp av vannet og kan fraktes trykt til land. En alternativ fremgangsgmate er bal- 
lastering av loftefartoyet 1 kombinert med oppdriftslegemer pa jacketen. 

Foreliggende anordning for posisjonering og loft av plattformdekk skal na 
forklares med henvisning til tegningene. Plattformdekk finnes i mange forskjellige 
storrelser og for a kunne vaere i stand til a lofte alle typer ma lofteinnretningene 
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vaere store, sterke og fleksible eventuelt justerbare, det stilles krav til utformingen 
for a komme i posisjon rundt baerekonstruksjonen som baerer dekket. 

Understottelsesramme 12 ifolge en utforelse av oppfinnelsen er anordnet 
med en kraftig loftebjeike (horisontal loftebjeike) 13 i toppen er leddlagret 21 pa 
hver side av dokkomrSdet langsetter pa niva med toppen av langsgaende pong- 
tonger 2a, 2b. se fig. 1. Understottelsesrammen 12 bestar av en horisontalkon- 
struksjon 18, fortrinnsvis et rammeverk, som strekker seg fra den horisontale lof- 
tebjelken 13 til en ovre innfesting 10 pa loftefartoyet 1. Videre bestar understottel- 
sesrammen 12 av en skrastagkonstruksjon 16, som fortrinnsvis er i form av en 
fagverkskonstruksjon, og som videre er forbundet med den horisontale loftebjel- 
ken 13 1 den ovre enden og med loftefartoyet i den nedre enden via en nedre inn- 
festing 1 1 , fortrinnsvis i form av et leddlager 21 . Understottelsesrammene 12, 12 
strekker seg til over toppen av loftefartoyet 1, slik at loftebjelkene 13, 13 alltid er 
hoyere enn skrogettil loftefartoyet 1. Understottelsesrammene 12, 12 kan vinkles 
innover i dokkomradet, slik at loftebjelkene 13, 13 kan posisjoneres (kjores ut og 
inn) under loftepunkter pa plattformdekket ved hjelp av hydrauliske armer 20, 20 
fra hver ende av rammen og tilbake til loftefartoyets skrog 1 , se fig. 1a og 7. De to 
understottelsesrammene 12, 12 kan kjores uavhengig av hverandre. Understottel- 
sesrammene 12, 12 er last fast i riktig posisjon for loftet utfores, ved hjelp av bol- 
ter 9 som settes inn i hull 8 i en glideskinne 7, i toppen av hver av de fire soylene 5 
i loftefartoyets skrog. se fig. la og 7. Dette sikrer fastholding i alle retninger inklu- 
dert "sea fastening" for transport. For innfesting av glideskinnen 7 er det anordnet 
en plan utvendig vegg 6 som er tangentielt innrettet pa soylene 5. Den plane vegg 
6 er videre anordnet perpendikulaert pa forbindelseslinjen mellom to soyler 5, 5. 

Selve koplingen mellom den horisontale loftebjeike 13 og dekk kan utfores 
pa forskjellige mater. Nedenfor er det beskrevet tre mSter som sorger for at til- 
strekkeiig mykhet oppnas for a dempe stot ved avioft: 

i) loftebjelken 13 belegges med stotabsorberende belegg 14 samtidig 
som stotabsorberende puter plasseres pa undersiden av dekket. Hvis ikke dekket 
er konstruert slik at man kan ta tak direkte under dekksrammen kan man montere 
braketter 26 med stotputer pa ovre del av jacket-strukturen, slik at loftebjelken 13 
kan ta tak i disse (se fig. 9). For avioft kuttes sa jacketen under disse brakettene. 
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ii) Hydrauliske sylindre 30 plasseres pa loftebjelken 13 i forhandsbe- 
stemte posisjoner for direkte kontakt med leftepunkter i dekksstrukturen (eventuelt 
braketter pa ovre del av jacket). Stotputer 31 plasseres mellom dekksstruktur og 
hydrauliske sylindre 30 for maksimal demping (se fig. 10). 

iii) "Sjokk-celler". bestaende av sandfylte sylindre 35 eller annet materiale 
som kan ta opp st0t, plasseres pa toppen av loftebjelker 13 i forhandsbestemte 
posisjoner. Konede rorstubber 37 festes til dekksrammen i posisjoner som tilsva- 
rer posisjoner av "sjokk-celler". St0t dempes ved at disse konede rorstubbene 37 
trenger seg ned i de sandfylte cellene (se fig. 11a). Et alternativ er at bade ror- 
stubber 37 og de sandfylte sylindrene 35 henger pa plattformdekket (se fig. lib). 

MPU'en 1 blir posisjonert rundt en jacket-konstruksjon med dekk og det blir 
gjort klart for loft og fjerning av dekket. Understottelsesrammene 12, 12 pa hver 
side av "dokkomradet" brukes aktivt i posisjoneringen ved at de legges mot jacket- 
strukturen ved hjelp av hydraulikk d.v.s. hydrauliske armer 20 (se fig. 2). I tillegg 
foregar posisjonering ved hjelp av slepebSter. Nar MPU'en 1 er i riktig posisjon 
trekkes understottelsesrammene 12, 12 tilbake til riktig posisjon for avioft av dek- 
ket og utfores som beskrevet over. Deretter deballasteres MPU'en 1 langsomt 
inntil loftebjelkene 13 berorer oppunder loftepunktene. Kompensering for 
MPU'ens vertikale bevegelser foregar delvis ved fleksible "stotputer" montert pa 
loftebjelkene og i loftepunktene, og delvis ved bruk av et "flushing-system" som 
sikrer hurtig lastoverforing fra dekket. Etter at dekket er loftet til sikker klaring over 
jacketen trekkes MPU'en 1 tilbake og vekk fra jacket-strukturen, og deretter bal- 
lasteres MPU'en til "transport-dypgang". 

Flushingsystemet bestar av ballast- (flushing-) tanker 4 over vannlinjen, der 
vann kan "flushes" ut gjennom hurtigapnende luker med stort areal. Luker i ulike 
nivder sorger for mulighet for "flerfase-flushing", D.v.s. flushing i flere omganger. 

Dette eksempiet beskriver operasjonene vedrorende ^erning av et platt- 
formdekk. De forskjellige operasjonene er illustrert i en sekvens av figurer; fig. 12- 
15. 

i. Posisjonering rundt jacket (med dekk) 

MPU'en 1 posisjoneres rundt jacketstrukturen ved hjelp av slepebater. Un- 
derstottelsesrammene 12, 12 star i vertikalstilling med god klaring til jacket. Far- 
toyets 1 dypgang gir god klaring til dekket (ref. fig. 12). 



^CT/NOO 0 / 0 0 19 8 

ii. Fin-posisjonering rundt Jacket ved hjelp av understottelsesrammer 

12. 12 

Nar MPU'en 1 er kommet i tilnaermet riktig posisjon vippes understottelses- 
rammene 12, 12 inn mot jacketstrukturen for demping av horisontalbevegelse 
samt fin-posisjonering. Dette oppnas ved aktiv bruk av hydraulikk (ref. fig. 13). 

iii. Deballastering av MPU, klar til avieft 

MPU'en deballasteres mens underst0ttelsesrammene 12, 12 folger langs 
jacketstrukturen for demping av horisontale bevegelser. Deballastering pagar inntil 
understottelsesrammen 12, 12 kommer helt oppunder loftepunktene i dekket. 
Deretter lases rammene i riktig posisjon og MPU'en er klar for avioft av plattform- 
dekket (ref. fig. 14). 

iv. Avl0ft av dekket 

Nar MPU'en er klar til avioft av dekket slippes vann hurtig ut av hurtig- 
apnende luker i soylene 5 for hurtig avioft. Dekket er pa forhand klargjort for fjer- 
ning ved at all kopling til jacketen er kuttet (ref. fig. 15). 

V. Klar for transport til land 

Etter avl0ft trekkes MPU'en 1 vekk fra den gjenstaende jacketen. Nar 
MPU'en er klar av jacketen ballasteres den til transportdypgang. Eventuell ytterli- 
gere "sea-fastening" utover lasingen av understottelsesrammene 12, 12 vil bli gjort 
ved behov og transporten til land kan starte. Det er ogsa mulig S overfere dekket 
til en lekter for transport til land, slik at MPU'en er tilgjengelig for nye operasjoner 
umiddelbart (for eksempel fjerning av jacket). 

Dette eksemplet beskriver operasjonene rundt fjerning av en jacketstruktur. 
De forskjellige operasjonene er illustrert i en sekvens av figurer; fig. 16-20. 

vi. Posisjonering rundt jacketen (uten dekk) 

MPU'en 1 posisjoneres rundt jacketstrukturen ved hjelp av slepebater. Un- 
derstottelsesrammene 12, 12 star i vertikalstilling med god klaring til jacket (ref. 
fig. 16). 

vii. Fin-posisjonering rundt jacket ved hjelp av understottelsesrammer 

12. 12 

Nar MPU'en er kommet i tilnaermet riktig posisjon vippes understottelses- 
rammene 12, 12 inn mot jacketstrukturen for demping av bevegelse samt fin- 
posisjonering. Dette oppnas ved aktiv bruk av hydraulikk (ref. fig. 17). 



viii. MPU tiltet og deballastert, klar til avioft 

MPU'en tiltes og deballasteres slik at rorbjelken 22 som er montert pa top- 
pen av tverrpongtongen 2c griper fatt i braketter 25 som er forhandsinstallert pa 
jacket (ref. fig. 18). 

ix. Avioft av jacket 

Nar MPU'en 1 er klar til avioft av jacketen slippes vann hurtig ut av hurtig- 
apnende luker i seylene for hurtig avl0ft. Jacketen er pa forhand klargjort for ker- 
ning ved at peler, foreror o.s.v. er kuttet (ref. fig. 19). 

X. Tilting av jacket, klar for transport 

Etter avioft roteres jacketen til liggende posisjon ved hjelp av vaier og vin- 
sjer montert bak pa MPU'en 1 eventuelt pS slepebSter (ref. fig. 20). Det er ogsa 
mulig a bruke oppdriftselementer montert pa jacketen. Deretter foretas "sea- 
fastening" og transporten til land kan starte. Det er ogsa mulig a overfore jacketen 
til en lekter for transport til land, slik at MPU'en er tilgjengelig for nye operasjoner 
umiddelbart. 
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PATENTKRAV 

1. Anordning for posisjonering og lofting av en marin konstruksjon, saerlig et 
plattformdekk, ved hjelp av et U-fornnet ballasterbart loftefartoy (1), 
karakterisert ved at den omfatter minst to justerbare understottelses- 
rammer (12, 12) som hver kan vinkles innover i fartoyets dokkomrade, idet hver 
underst0ttelsesramme (12) bestar av en horisontal 0vre l0ftebjelke (13), som for- 
trinnsvis er anordnet i et niva over loftefartoyet (1), en skrastagkonstruksjon (16) 
som i sin 0vre ende er forbundet med loftebjelken (13) og som i sin nedre ende er 
leddlagret (21) til loftefartoyet (1), og en tilnaermet horisontalkonstruksjon (18) som 
i sin ene ende er forbundet med loftebjelken (13) og som 1 sin andre ende er jus- 
terbart innfestet til loftefartoyet (1). 

2. Anordning ifolge krav 1, 

karakterisert ved at den horisontale ovre loftebjeike (1 3) er belagt 
med et utvendig stotabsorberende belegg (14). 

3. Anordning ifolge krav 2, 

karakterisert ved at det stotabsorberende belegg (14) er gummi. 

4. Anordning ifolge krav 1, 

karakterisert ved at loftebjelken (1 3) er anordnet med hydrauliske sy- 
lindere (30) i forhandsbestemte loftekontakt-posisjoner. 

5. Anordning ifolge krav 1 , 

karakterisert ved at loftebjelken (1 3) er anordnet med sandfylte sylin- 
dere (35) i forhSndsbestemte loftekontakt-posisjoner idet de sandfylte sylinderene 
(35) samarbeider med tilhorende konede rorstubber (37) pS plattformdekket. 



6. Anordning ifolge ethvert av de foregaende krav, 

karakterisert ved at skrastagkonstruksjonen (16) er en fagverkskon- 
struksjon. 
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7. Anordning ifolge ethvert av de foregaende krav, 

karakterisert ved at den tilnasrmede horisontalstagkonstruksjonen (18) 
er en fagverkskonstruksjon, 

8. Anordning ifolge ethvert av de foregaende krav, 

karakterisert ved at horisontalkonstruksjonens (1 8) justerbare innfes- 
tinger til loftefartoyet (1) er i form av en hydraulisk drevet bolt (9) innfort i et sam- 
arbeidende hull (8) i en glideskinne (7) pa loftefarteyet (1). 

9. Anordning ifolge ethvert av de foregaende krav, 

karakterisert ved at skrastagkonstruksjonen (16) 1 et omrade over 
leddforbindelsen (21) er anordnet med justerbare, hydrauliske armer (20) forbun- 
det med loftefartoyet (1). 
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SAMMENDRDAG 

Anordning for posisjonering og lofting av en marin konstruksjon, saerlig et platt- 
formdekk, ved hjelp av et loftefartoy. Anordningen omfatter minst to justerbare 
underst0ttelsesrammer (12, 12) som hver kan vinkles innover i dokkomradet, idet 
hver underst0ttelsesramme (12) bestir av en horisontal ovre loftebjeike (13), som 
fortrinnsvis er anordnet i et niva over loftefartoyet (1), en skrastagkonstruksjon 
(16) som i sin ovre ende er forbundet med loftebjelken (13) og som i sin nedre 
ende er leddlagret (21) til loftefartoyet (1), og en horisontalkonstruksjon (18) som i 
sin ene ende er forbundet med loftebjelken (13) og som i sin andre ende er juster- 
bart innfestet til loftefartoyet (1). 



(Fig. la). 



